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ABERCOMBOY  WELSH  COAL. 

ABERCOiiLOT  (Davis)  Welsh  coal,  experi- 
ments on,  at  Keyhani,  xiv.  59. 

Abstracted  account  of  Dr.  Ernst  von 
Meyer's  recent  examination  of  the  gases 
occluded  by  coal,  by  Professor  A.  Freire- 
Marreco,  xxii.  25. — Discussed,  28,  129, 
136. — Details  of  further  experiments, 
135. — Further  notes,  xxv.  41. 

Accident  at  Burradon,  viii.  85,  161. 

Accident  at  Elonges,  Belgium,  ii.  5. 

Accident  at  New  Hartley,  by  G.  B.  Fors- 
ter.  M.A.,  xi.  143.— Section  of  strata  in 
the  Hester  pit,  113. — Description  of  en- 
gine and  pumps,  146. — Damage  caused 
by  the  breakage  of  the  beam,  148. — 
Operations  for  clearing  the  shaft  placed 
under  the  direction  of  Mr.  Coulson, 
148. — Weight  of,  and  working  load  on 
beam,  153.  —  Calculation  of  breaking 
load  of  beam,  by  J.  J.  Atkinson,  154. — 
Discussed,  xii.  3.-»-Desirability  of  having 


ACCIDENTS  IX  COAL  MIXES. 

two  shafts,  4. — Broken  spear  cause  of 
accident,  7. — Carbonic  oxide  in  the  pit, 
11. — Letter   from   A.    Davison   to    the 
editor  of  the  Lancet,  12. — Probabilities 
of  death  being  caused  by  carbonic  oxide, 
13. — Appearance    of    the   bodies   when 
brought  to  bank,  14. 
Plates — Drawing  of  engines  and  pumps 
in  pit,  xi.  145. — The  yard  seam  after 
the  accident,  150. — Plan  of  the  work- 
ings of  the  Low  Main  seam,  153. — 
Drawing  of  the  beam,  155. — Fac-simile 
of  medal  presented  to  workmen  who 
attempted  the  recovery  of  the  bodies, 
157. 
Accident  at  Seraing,  in  Belgium,  ii.  6. 
Accident  at  Washington,  Co.  Durham,  xvi. 

127. 
Accident,  first  fatal  in  coal  mines,  recor- 
ded, 1658;  xv.  191. 
Accidents  in  coal  mines  from  1743  to  1800, 
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ACCOUNTS. 

i.  292.— From  1658  to  18G3,  xv.  271. 
— Parliamentary  enquiry  upon,  1833, 
i.  236. — In  Belgium  and  Franco,  iv. 
298. 

Accounts  for  each  year  at  commencement 
of  each  volume. 

Accounts  to  be  signed  by  two  members  of 
Finance  Committee,  ix.  3. — To  be  made 
up  to  30th  June  yearly,  234. 

Ackroyd,  T.,  elected  March  7,  1867. 

Adams,  G.  F.,  elected  Dec.  6, 1873. 

ADAMS,  THOMAS,  on  a  new  form  of  direct- 
acting  spring  safety-valve,  xxi.  285. 

Adams,  W.,  elected  1854. 

Adamson,  D.,  elected  Aug.  7, 1875. — Con- 
tributed a  paper  on  the  Ironstone  of 
Lincolnshire,  xxiv.  158. 

Address:  By  N.  Wood  (Inaugural),  i.  13. 
— By  X.  Wood,  at  Birmingham,  x.  3. — 
By  T.  E.  Forster  (Inaugural),  xv.  283  — 
By  Sir  Geo.  Elliot,  (Inaugural),  xviii.  19. 
— Formation  of  Institute,  20. — Ventila- 
tion of  mines,  22. — Coal  beds  under  the 
sea,  23. — Modes  of  working  coal,  24. — 
Abolition  of  use  of  gun -powder  in  mines, 
25. — AVorking  seams  above  or  under  each 
other,  27. — Increase  of  temperature  be- 
low ground,  28.  Amalgamation  of  In- 
stitute with  other  mining  institutions 
recommended,  29. — Technical  education, 
30. — Durham  University  prizes,  30. — 
By  E.  F.  Boyd  (Inaugural),  xix.  41. — 
Admission  of  mechanical  engineers  as 
members,  42. — Ventilation,  43. — Dura- 
tion of  coal-fields,  44. — Temperature  of 
coal  mines,  45. — Coal  working,  45. — 
Use  of  gunpowder  and  other  explosive 
materials,  47. — Safety-lamps,  48. — Rais- 
ing coal  and  pumping  water,  49. — Under- 
ground haulage,  49. — Safety-cages,  50. 
— Boilers,  50. — Rivetting,  50. — Preven- 
tion of  smoke,  51. — Self-feeding  bars, 
51. — Economical  consumption  of  coal 
on  board  steamers,  52.  —  Workmen's 
dwellings,  52. — Technical  education,  &c., 


AIR. 
53. — New  building  for  offices,  55. — Ad- 
vice to  sfudents,  56. 
By  E.  F.  Boyd,  at  annual  meeting,  1871, 
xx.  220. 

By  E.  F.  Boyd,  at  the  inauguration  of 
the  Wood  Memorial  Hall,  xxi.  223. 
By  the  Dean  of  Durham,  at  the  in- 
auguration of  the  College  of  Physical 
Science,  Newcastle-upon-Tyne,  end  of 
vol.  xxi. 

By  Sir  W.  G.  Armstrong  (Inaugural), 
xxii.  39. — Introductory  remarks,  39. — 
Increase  in  consumption  of  coal,  40.— 
Hours  of  mining  labour,  40. — Waste  of 
coal  in  domestic  and  manufacturing  use, 
41. — Suggestions  for  economising,  43. 
— Description  of  engine  employed  at 
the  Elswick  works,  44.  —  Practica- 
bility of  economising  human  labour  in 
coal  mines,  45.- — Effects  of  dear  coal, 
46.  —  Dank's  rotating  furnace,  46.—- 
Warsop'a  method  of  increasing  the  effi- 
ciency of  the  steam-engine,  47. — Appli- 
cation of  steam  power  to  agriculture, 
51. — Extent  of  the  British  coal-fields, 
52. — Limit  of  possible  depth  of  work- 
ing, 52. — Conclusion  arrived  at  on  this 
point  by  the  Committee  appointed  by 
the  Parliamentary  Commission,  55. — 
Aggregate  quantity  of  coal  still  existing 
in  CEe  Kingdom,  56. — Its  probable  dura- 
tion, 56. 

Amy,  W.  F.,  elected  May  6,  1876. 

Adelsberg  grotto,  iv.  102.— *- View  of,  iv. 
106. 

Age  and  formation  of  coal,  viii.  185;  xi. 
163. — Comparative  age  of  English  and 
Continental  coal,  viii.  107. — In  Hunter 
River  district  (New  South  Wales),  vi. 
38. 

Ainslie,  A.,  elected  Aug.  7,  1869. 

Air,  Expansion  by  heat,  i.  84, 87. — Density 
of,  whilst  circulating  in  mines  i.  145;  vii. 
115, 129. — Quantity  of,  necessary  to  sup- 
port life,  ii.  44. — Circulation  of,  through 
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AIR-COMPRESSING  MACHINERY. 

long  galleries,  iii.  114. — Benefits  derived 
from  splitting,  iii.  111. — Discharge  of, 
in  mines,  iii.  321. — Discharge  of,  under 
pressure,  82. — Discharge  through  pipes; 
formula;  for,  207. — Change  in,  whilst 
passing  through  workings,  iv.  203. — 
Engine  at  Govan  Colliery,  near  Glas- 
gow, v.  114. — Proportions  of  air  distri- 
buted by  splitting,  vi.  163. — Quantity 
passing  through  several  pits  at  Hetton  in 
1858,  vii.  202. — Means  of  ascertaining 
velocity  of,  x.  207. — Absence  of,  in  water, 
the  cause  of  explosions  in  boilers,  xi.  41 ; 
xv.  5. — Currents  in  upcast  shafts,  xiii. 
53. — Table  showing  the  temperature  and 
pressure  of,  compressed  or  expanded,  in 
cylinders,  without  transmission  or  com- 
munication of  heat,  xxii.  36. 
Air-compressing  machinery  at  Ryhope  Col- 
liery, description  of,  by  W.  N.  Taylor, 
xxi.  73. — Table  of  experiments,  78. — 
Discussed,  81. 

Plates — 14.  Section  of  the  air-compress- 
ing  cylinder. — 15.    Inlet   and  outlet 
valves  for  compressing  cylinder. — 16. 
General  arrangement  of  the  air-com- 
pressing cylinders. — 17.  General  ar- 
rangement of   the  steam-engine  and 
air-compressor. — 18.   Compressed   air 
and  tail-rope  system. — 19.  Air-engine. 
— 20.  Section  of  level   in   under-sea 
coal-workings  at   Ryhope. — 21.   Sec- 
tion of  cylinder  of  the  underground 
winding-engine.  —  22.    Diagrams   of 
steam-engine,  air-compressor,  and  in- 
terior engine,  xxi.  82. 
Air-compressing  machinery :  Messrs.  Dag- 
lisb  and  W.  N.  Taylor's  papers  discussed, 
xxii.  20,  30,  72. 
Air-compressing  and  coal-getting  machi- 
nery, by  Hurd  and  Simpson,  xxiii.  107. 
Air-compression,  application  of  machinery 
in  the  collieries  of  Sars  Longchamps  and 
Bouvy,  by  M.  L.  Cornet  (translated  by 
John  Daglish),  xxi.  199.— Discussed,  217. 


ANALYSES. 

Plate— 33,  Fig.  1.  Section  of  coal-field. 
— Fig.  2.  Horizontal  plan  showing  the 
general  position  of  the  galleries,  xxi. 
198. 
Air-vessels  in  pumping-engines  and  means 
of  replenishing  them,  by  R.  B.  Sander- 
son, xxi.  115. — Discussed,  154. 
Aitkin,  Henry,  elected  March  2, 1875. — 
Description  of  coking-ovens  as  erected 
at  Almond  iron  works,  Falkirk,  xxiv.  97. 
Aldis,  Professor  W.  S.,  elected  bon.  mem. 

1872. 
Alexander,  J.,  lion,  mem.,  1855  to  1864. 
Alexander,  W.,  bon.  mem.  1863  to  date. 
Allerdean  West  pit,  drawing  of  steam-jets 

at,  i.  239. 
Allison,  J.  G.,  elected  May  2nd,  1868 ; 

resigned,  1869. 
Allison,  T.,  elected  February  1,  1868. 
Almond  Iron  Works,  description  of  cok- 
ing  ovens  erected  at,  by   H.  Aitken, 
xxiv.  97. 
Alteration  of  Rule  4,  xxi.  82. 
Aluminium    safety-lamp,  presented  by  I. 

L.  Bell,  ix,  255. 
Aluminium  wire-gauze  unfit  for   safety- 
lamps,  xi.  178. 
America — coal  measures  and  oil  produce 

of,  paper  on,  by  E.  F.  Boyd,  xxv.  145. 
America,  North,  anthracite   coal  of,  xiii. 
99. — Coal  and  iron  production  of,  iv.  125. 
Ammonia  generated  in  making  coke,  xii. 

217. 
Analyses — 

Baryta,  sulphate  of,  xii.  206. 
Chalk,  xiii.  126. 
Coal — 

African  :  Port  Natal,  xvii.  8'  >. 
American  (N.)  ;  seven  feet  seam,  xiii. 
26.— Pottsville,  xiii.  33.— Scranton 
lower  seam,  xiii.  27. — Sundry  mines, 
iv.   130,  133. 
Anthracite,  xii.  174,  iii.  23. 
Ash  of  coarse  coal,  iii.  15. — Of  good 
coal,  iii.  14. — Of  coke,  viii.  123. 
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ANALYSES. 

Coal. — Continued. 

Australian  i  White  coal,  iv.  191. — Illa- 
warra,  vi.  30. — Agricultural  Co.,  I) 
and  E  pits,  Burwood,  Four  Mile 
Crock,  Ebenezer  Minimi,  vi.  48. 

Austrian  :  Antoni-di-Padua,  Edward, 
Joseph,  Lutzia,  Petschounig,  The- 
resia,  concessions,  iv.  100. 

Canncl,  iii.  17. 

Cinder  at  Haswell,  xii.  200. 

Cinder  at  Hutton  seam,  Shotton  and 
Haswell,  iii.  23. 

English :  Tanfield,  Cowpen  Low  Main, 
Haswell,  iii.  14. 23;  xii.  200;  xiii.219, 
220. — Coking,  viii.  113. — In  transi- 
tion from  wood  to  graphite,  xi.  171. 
— Anthracite,  coking,  Hutton  house, 
Low  Main  hest  steam,  xii.  174. — 
Scotch,  Welsh,  and  Derbyshire,  xiii. 
125. 

French :  Moliere,  St.  Ambroix,  Figere, 
Combe-long,  Mazel,  Besseges,  v.  30. 

Newfoundland :  xxiii.  173. 

Nova  Scotia :  Joggins  and  Macan, 
xix.  120. — Styles  and  Springhill, 
121. — Nova  Scotia,  by  Dr.  Daw- 
son, 133.— Ditto,  by  Prof.  Howe, 
134. — Upper  and  Lower  benches  of 
the  MacGregor  seam,  135. — Stella 
seam,  135. — Montreal  and  Pictou, 
135. — Seams  on  East  side  of  East 
River,  136.— Main  seam  of  Sydney 
Mines,  158. — Principal  seams  near 
Low  Point,  158. — Seams  at  Glace 
Bay  and  Cow  Bay,  159. — Phelan 
seam,  Caledonian  Colliery,  159. — 
McAulay  seam,  Gowrie  Colliery,  160. 
— Sea  Coal  Bay,  Carribon  Cove,  163. 
— Seam  at  Richmond  Colliery,  163. 

Russian,  xxiv.  7,  8. 

Tasmanian,  Jerusalem  basin,  vi.  37. 

Turkish,  Silivria,  Rodosto,  Erekli,  iii.  73. 
Clay,  xiii.  221. 
Coke,    iii.    23;    viii.    125.;    xii.    199.— 

Durham  coke,  xii.  174. 


ANALYSES. 

Deposit  in  tubes  in  marine  boilers  from 

Welsh  and  Hartley  coal,  xiv.  55. 
Dust  from  blast  furnaces,  xiii.  133. 
Fire-clay,  iii.  13;  xiii.  221. 
Fire-damp,  before  and  after  explosion,  i. 

288 ;  ii.  8. 
Galena  at  Seaton,  xii.  205;  xiii.  224. 
Gas  in  various  pits,  i.  336. — Wallsend, 
Bensham,  Jarrow,  Hebburn,  Killing- 
worth,  Gateshead  Park,  xii.  190. — In 
twenty-six  different  collieries,  xii.  201. 
— Newbottle,  xv.  101. 
Gases  from  blast  furnace  at  Alfreton, 

ix.  137. 
Gases  produced   in   making  coke,  viii. 

115. 
Graphite  of  cast  iron,  xi.  21. 
Grease,  mineral,  xii.  206. 
Iron,  cast,  xi.  22. — Corroded  in  pit  shafts, 
xi.20;  xii.  207;  xiii.  221.— American, 
from  sundry   districts,  iv.    135. — At 
Pendleton,  xi.  22. — Forged  pig,  xxiv. 
27. 
Ironstone — 

(Cleveland   district),    Skelton,    Nor- 
manby,  Eston,  Upleatham,  sulphur 
band,  xiii.  130. 
Cleveland  top  seam,  main  bed,  Ingleby 

top  seam,  iii.  24;  v.  210. 
Cumberland  hematite,    Cleator    fur- 
naces, Rosedale,  Hareshaw,  Consett, 
xiii.  146. 
Eston  mine,  xxiv.  28. 
Frodingham,  xxiv.  26. 
Hematite,  v.  10. 

Lincoln  and  Northampton,  xxiv.  29, 30. 
Nova  Scotia,  red  and  white  ankerite, 
xiv.  18.— Red  oxide,  19.— Shell  ore, 
Nictaux,  20. 
Rosedale  magnetic,  Blackstone,  Blue- 
stone,  Ingleby  Weardale,  Spiegel, 
xiii.  144,  145. 
Shell  ore,  Nictaux,  20. 
South  Wales,  xxiii.  208,211,212,213, 
214. 
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ANALYSES. 

IAmestone — 

Alnwick,  Sunderland,  Holy  Island,  iii. 
24.— Harmby,  Raisbj  Hill,  xiii.  12G. 
— Magnesian,  xiii.  222. 
Cockfiekl  Dyke  stone,  xxi.  251. — 
Weardale  limestone,  265. — Ferry- 
hill  limestone,  265. — Raisby  Hill 
limestone,  266,  267,  269,  270.— 
Magnesian  limestone,  266. — Harm- 
by  limestone,  266.  —  Pickering 
oolitic  limestone,  266. — Weardale 
limestone,  266. — Boldron  limestone, 
267,  269.  —  Merrybent  limestone, 
267,  269.— Forcett  limestone,  269. 
Pyrites,  copper,  at  Seaton,  xii.  205,  xiii. 

224. 
Pyrites,  iron,  at  Walker,  xii.  205,  xiii. 

223. 
Salt,  at  Middlesbro',  xiii.  18. 
Sandstone,  xiii.  222. — Micaceous,  iii.  16. 
Scum  from   Cleveland  glazy  and  Cla- 
rence iron,  xiii.  136,  137. 
Shale,  blue,  bituminous,  iii.  15,  xiii.  221. 
Slag :    Low    Moor,    Parkgate,    Butter- 
ley,     Brierley,     Stanton,    Cleveland, 
Cyfarthfa,  Dowlais,  Dudley,  Clarence, 
Ormsby,    xiii.    131,   132. — Weardale, 
xiii.  145. 
Water:    Wingate,    iv.    275. — Wingate 
Grange,  St.  Lawrence,  and  Wallsend 
collieries,  xii.  203. — Grange  colliery, 
xiii.  226. — Ulls water,  xxiv.  51. 
Anchor  coke  ovens,  ix.  39. — Drawing  of, 

ix.  36. 
Anderson,  C.  W.,  elected  Aug.  21,  1852. 
Anderson,  J.,  elected  Oct.  1,  1863 ;  died 

1874. 
Andeeson,  W.,  elected  Aug.  21,   1852; 
Vice-President    till    1863 ;    notice    of 
death,  xii.  3. 
Anderson,  W.,  elected  Aug.  21,  1852. 
Andrews  House  colliery,  haulage  experi- 
ments at,  iii.  254,  265,  267,  307,  308.— 
Experiments  on  performance  of  horses 
undergrourd.   iii.  265,   267. — Evapora- 
tive power  of  boilers,  v.  106. 


ARDSLEY  WEST  MINE. 

Andrews,  H.,  elected  Oct.  5,  1872. 

Anemometers,  mode  of  ascertaining  fric 
tion  of,  iii.  335. — Apparatus  for  ascer 
taming  friction  of,  x.  214,  217,  219 
227,  228,  233.— Biram's,  216,  222,  226 
— Bongui's,  237.— Combes',  216,  228 
— Dickinson's,  237;  ii.  85;  xvii.  4. — He 
naut's,  x.  237,  238.— Osier's,  236.— Rob 
inson's,  236.— Whewell's,  236.  —  Ste 
ward's,  237.— Lind's,  237.— Leslie's,  239 

Annaxdale,  W.j  elected  April  2,  1870 
resigned  1871. 

Annesley  colliery,  working  by  longwall  at, 
by  Henry  Lewis,  xxi.  3. 

Ansell,  G.  P.,  new  method  of  indicating  the 
presence  of  choke  and  fire-damp,  xv.  165. 

Anthracite  coal  of  North  America,  xiii.  25. 

Antimony:  Vein  at  Glendinning,  xi.  66. 
— Found  in  coal-beds,  xii.  205. 

Anzin,  experiments  at,  with  Lemielle's 
ventilator,  vi.  133. 

Apparatus  for  exploring  in  the  presence  of 
dangerous  gases,  Denayrouze's  system, 
xxiv.  129. 

Apparatus  for  loading  and  unloading  pit 
cages,  xxiii.  29. 

Apparatus  for  saving  the  breakage  of  coals 
when  falling  from  colliery  screens  into 
wagons,   by  A.   M.    Potter,    xxv.   261; 
discussed,  262. 
Plate  77,  drawing  of  apparatus,  xxv.  262. 

Appleby,  C.  E.,  elected  Aug.  1,  1861. 

Applegarth,  Mr.,  explanation  of  Denay- 
rouze's apparatus  for  exploring  in  the 
presence  of  dangerous  gases,  xxiv.  129. 

Application  of  counter-balancing  and  ex- 
pansion to  winding-engiues,  by  John 
Daglish,  xxv.  201. 

Appolt  coke-oven,  xxii.  7.     Plates  7  to  11. 

Aqueous  vapours,  table  of  tension  of,  iii.  180. 

Archbold,  J.,  elected  Feb.  1,  1873. 

Archbold,  J.  W.  M.,  elected  Sept.  5, 1868 ; 
died  1873. 

Archer,  T.,  elected  July  2,  1872. 

Ardsley  West  mine,  coal-cutting  by  com- 
pressed air,  xii.  63. 
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ARKL»- 

Arki.ess,  B.,  elected  1S53,  resigned  1865. 

AbklesB,  John,  elected  Nov.  7.,  1868. 

Arkley,  G.  W.,   elected   1853,    r. 
1862. 

Armstrong,  Sir  W.  Gk,  elected  May  3, 
1866;  Vice-President  1867  to  1871: 
President  1872-75;  presidential  address, 
xxii.  39. — Remarks  on  ri vetting  boiler 
plates,  xxiv.  261. 

Armstrong,  W.,  elected  Ang.  21,  1852 ; 
on  Council  from  1852  to  1856;  from 
1859  to  1860 ;  and  from  1S61  to  1861 ; 
Vice-President  from  1S64  to  1866, 1868 
to  1871,  and  1871  to  date ;  contributed 
on  the  following  subjects  : — Value  of 
steam-jet  compared  with  furnace  ven- 
tilation, i.  165. — Constitution  and  action 
of  chalybeate  waters  in  mines,  iv.  271. 
— The  elasticity  of  the  action  of  venti- 
lating furnaces,  ix.  75. — Ventilation  of 
underground  boilers,  xii.  79. 

Armstrong,  W.,  Jun.,  elected  graduate 
April  7,  1867 ;  member  1870. 

Armstrong,  W.  L.,  elected  graduate 
March  3,  1864;  member  1868. 

Arrears,  members  more  than  two  years  in, 
not  to  have  Transactions,  vii.  182. 

Arsenic  in  coal-beds,  xii.  205. 

Arthur,  J.  S.,  elected  1858,  resigned  1859. 

Artificial  stones  exhibited  by  Dr.  Page, 
xxiii.  158. 

Ashwell,  H.,  elected  March  6,  1862. 

Ashworth,  H.,  elected  1861,  resigned 
1865. 

Ashworth,  J.,  elected  Feb.  5,  1876. 

Ashworth,   T.,    elected    1864,    resigned 

1865. 
Asqcith,  T.  W.,  elected  Feb.  2,  1867. 
Associates,  desirability  of  electing  consi- 
dered, vii.  181 ;  not  advisable,  viii.  19. 
Atkinson,  F.  R.,  elected  student  Feb.  14, 

1874. 
Atkinson,  J.,  elected  1854,  resigned  1865. 
Atkinson,  J.  B.,  elected  graduate  March 
5,  1870 ;  member  1876. 


AYTOUN. 

Atkinson,  J.  J.,  elected  member  1853; 
honorary  member  1856;  died  1870; 
contributed  on  the  following  subjects  : — 
Ventilation,  hi.  73. — Theory  of  ventila- 
tion, iii.  347. — Economy  of  fuel  in  fur- 
nace and  mechanical  ventilation,  vi.  135. 
— Splits  in  air-currents,  vi.  163.-Certain 
causes  producing  change  of  ^density  of 
air  in  mines,  vii.  115. — Results  of  ven- 
tilation experiments,  vii.  133. — Remarks 
on  T.  J.  Taylor's  paper  on  ventilation, 
vii.  185. — Strength  of  tubbing  in  shafts, 
ix.  175. — How  to  ascertain  the  velocities 
of  air  in  mines,  to  determine  quantities 
in  given  times,  x.  207. — To  secure  the 
stability  of  close-topped  tubbing,  xi.  9. 
— Ventilating  fan  at  Elsecar,  xi.  90. — 
Breaking  load  on  the  Hartley  Beam,  xi. 
154. — Ventilation  of  Hibernia  Colliery, 
Prussia,  xii.  51. — Paradoxes  in  ventila- 
tion, xii.  93. 

Atkinson,  W.  X.,  elected  graduate  June 
6,  1868 ;  member  1875. 

Atmospheric  pressure  applied  to  raising 
coals,  xxiii.  81. 

Attwood,  C,  elected  May  7,  1857;  died 
1S75. 

Acbery,  Jun.,  W.,  elected  graduate 
March  7,  1867;  resigned  1869. 

Aubrey,  R.  C,  elected  Feb.  5,  1870. 

Audemar's  system  of  expansion  apparatus, 
xxv.,  plate  55. 

Austin,  C.  D.,  elected  July  2,  resigned 
1876. 

Australian  coal  measures,  remarks  on,  ii.  232. 

Austria,  coal  produced  in,  iv.  61. — Rivers 
and  harbours  in,  62. 

Avery,  F.  S.,  elected  student  May  2, 1874; 
resigned  1875. 

Aynsley,  W.,  elected  March  1,  1873. 

Ayton,  E.  F.,  elected  student  Feb.  5, 1876. 

Ayton,  H.,  elected  student  Mar.  6,  1S75. 

Aytoun,  R.,  elected  August  1,  1861; 
resigned  1868. — Safety-cage  and  disen- 
gaging gear,  x.  83. 
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BACHKE. 

Bachke,  A.  S.,  elected  Mar.  5,  1870. 

Backworth,  experiments  showing  effects 
of  local  changes  of  temperature,  iii. 
347. — Peculiarities  of  Low  Main  Seam, 
viii.  23. 

Badger,  A.,  elected  Xov.  5,  1870;  re- 
signed 1873. 

Baeck,  Mons.,  elected  June  5,  1869 ;  re- 
signed 1871. 

Bagley,  C.  J.,  elected  June  5,  1875. 

Bagnall,  T.,  jun.,  elected  March  6,  1862  ; 
resigned  1876. 

Bailes,  John,  elected  Sept.  5,  1868. 

Bailes,  T.,  jun.,  elected  Oct.  7,  1858. 

Bailey,  C,  elected  Xov.  7,  1874. 

Bailey,  G.,  elected  June  5,  1869. 

Bailey,  S.,  elected  June  2,  1859;  contri- 
buted a  paper  on — Advantage  of  em- 
ploying steam  for  underground  haulage, 
x.  25. 

Bailey,  W.  W.,  elected  May  13, 1858. 

Bain,  D.  R.,  elected  student  March  3, 
1873 ;  member  1876. 

Bainbridge,  E.,  elected  graduate  Decem- 
ber 3,  1863;  member  1868;  presented 
with  books  for  services  as  Engineer  to 
Tail-Rope  Committee,  xviii.  41 ;  contri- 
buted on  the  following  subjects  : — The 
mode  of  conveying  minerals  by  wire 
tramways,  xx.  3. — Dynamical  pressure  of 
water-columns  in  lifting  sets,  xxi.  49. 
— Coppee's  patent  coke  ovens  and  the 
extent  to  which  their  waste  gases  can  be 
utilized,  xxii.  81. — A  new  description  of 
safety-lamp,  xxiii.  15.  —  Fourteen  dif- 
ferent methods  of  lubricating  coal-tubs 
or  corves,  xxv.  215. 

Baker,  J.  P.,  elected  1853,  resigned  1857, 
honorary  member  1866. 

Balance  sheets — commencement  of  each 
volume. 


BARROW. 

Balleny,  C.  D.,  elected  Feb.  4,  1871; 
resigned  1874. 

Bands  or  separations  in  coal-bed-;,  viii.  99. 

Barclay,  A.,  elected  December  6,  1866 ; 
contributed  on  the  following  subjects  : — 
On  pumping-engines,  xx.  169. — On  cut- 
off slide-valves,  175. 

Barclay's  patent  overhanging-beam  engine, 
xix.  211. 

Barkley,  J.  T.,  elected  1854,  resigned 
1857. 

Barktjs,  Jas.,  exhibited  new  safety-cage, 
xviii.  2. 

Barexs,  W.,  member  of  council  1852  to 
1859,  resigned  1863,  contributed  on  the 
following  subjects: — Value  of  steam- 
jet  compared  with  furnace  ventilation, 
i.  195. — Ventilation  and  gases  of  coal- 
mines, 239. 

Barkcs,  W.,  Jun.,  elected  August  21, 1852. 

Barnes,  A.  W.,  elected  student  Oct.  5, 1872. 

Barnes,  R.  J.,  elected  Sept.  13,  1873. 

Barnes,  T.,  elected  Oct.  7, 1871. 

Barometer,  state  of,  in  connection  with 
tension  of  gas,  i.  276. — Height  of,  on 
days  of  chief  explosions,  298. — Effects 
of  height  of,  on  ventilation,  iii.  350. — 
Register  of,  at  Betton,  1858,  vii.  202. 

Barometer  and  thermometer  readings  at 
Kew  and  Glasgow,  with  direction  of 
wind  and  register  of  fatal  explosions  in 
collieries  in  Great  Biitain,  from  1869  to 
1875 — Appendix  (with  diagrams)  at  end 
(;f  vols.— namely,  1869,  vol.  xix.;  1870, 
vol.  xx.;  1871,  vol. xxi. ;  1872,  vol.  xxii.; 
1873,  vol.  xxiii. ;  1874,  vol.  xxiv. ;  1875, 
vol.  xxv. 

Barras,  J.,  elected  1853,  resigned  1859. 

Barrat,  A.  J.,  elected  Sept.  11,  1875. 

Barrett,  C,  elected  student,  Xov.  7, 1874. 

Barrow,  R.,  elected  1861,  resigned  1865. 
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BARTHOLOMEW. 

Bartholomew,  C,  elected  Aug.  5,  1853. 
ISaktholomew,  C.  W".,  elected  life  mem- 
ber Dec.  4,  1875. 
Baryta,    sulphate  of,  found   in    water   at 
Walker  Colliery,  xii.  206. 

Barriers,  vii.  58,  59. — Continental  system 
of,  v.  163. 

Bars,  advantages  of  short  ones  in  marine 
boilers,  xiv.  62. 

Basalt  in  various  places,  xxiii.  160. 

Basaltic  dyke,  viii.  148. 

Bassett,  A.,  elected  1854. — On  the  dia- 
mond drill,  xxiii.  179. 

Bastier's  chain-pump,  xv.  154,  xvi.  112. 

Batsman,  Mr.,  estimate  of  cost  of  water- 
pipes  per  mile,  xxiv.  53. 

Bates,  M.,  elected  Feb.  1,  1868. 

Bates,  M.,  elected  March  3,  1873. 

Bates,  T.,  elected  March  3,  1873. 

Bates,  W.  J.,  elected  student  March  3, 
1873 ;  member,  1874. 

Batet,  J.,  elected  Dec.  5,  1868. 

Beacher,  E.,  elected  1854. 

Beam,  Hartley,  fracture  of,  xi.  143. — 
Weight  and  load  on,  153. — Breaking 
load  calculated  by  J.  J.  Atkinson,  154. — 
Drawing  of,  155. — Model  of  Cambiris 
wrought-iron  beam,  presented  to  Insti- 
tute by  G.  B.  Forster,  xvi.  128. 

Beanlands,  A.,  elected  March  7,  1867, 
contributed  on  the  following  subjects : — 
On  mining  surveys,  iv.  267. — True  me- 
ridian, 121. — On  recent  improvements 
in  underground  surveying,  xx.  85. 

Beaumont,  J.,  elected  Nov.  7,  1874. 

Beaumont,  Major,  on  the  diamond  drill, 
xxiii.  179  and  188. 

Beck,  A.,  elected  Dec.  7,  1867;  resigned 
1871. 

Becket,  H.,  elected  1861,  resigned  1867. 

Belgium :  Notes  on  further  researches  with 
respect  to  natural  pits,  by  G.  A.  Lebour, 
xxiii.  95. 

Belgium:  Notice  of  natural  pits  in  the 
coal-measures  of,  xxiii.  67. 


BENSON. 

Belgium  and  France:  Royal  Academy, 
Transactions  of,  ii.  5. — Production  of 
coal  in,  iv.  287. — Ventilation  in,  iv.  292. 
— Expense  of  raising  coal,  297. — Acci- 
dents in  working  coal,  298. — Coal  im- 
ports, vi.  66.— Coal-field,  67.— Coal  for- 
mation, viii.  107. — Miners'  relief  funds, 
"caisses  de  prevoyance,"  xiii.  57. — 
Miners'  wages  in,  in  1851,  1860,  xiii. 
61.  —  Wages  compared  with  England, 
158. 

Bell,  C.  E.,  elected  student,  Dec.  3,  1870. 

Bell,  C.  W.,  elected  1853,  resigned  1857. 

Bell,  I.  L.,  elected  July  6,  1854:  mem- 
ber of  council  from  1865  to  1866; 
then  Vice-President;  also  Vice-President 
from  1869  to  1872  and  1873  to  1876; 
contributed  a  paper  on — The  manufac- 
ture of  iron  in  connection  with  the 
Northumberland  and  Durham  coal-field, 
xiii.  109. — Appointed  to  give  evidence 
before  Durham  University  Committee, 
ix.  252. — Aluminium  lamp  presented  to 
Institute  by,  255. — Remarks  on  boiler 
explosions,  xv.  44. — Asked  to  give  evi- 
dence before  Technical  Education  Com- 
mittee, xvii.  65. 

Bell,  J.,  elected  October  1,  1857. 

Bell,  J.  G.,  elected  1854,  resigned  1855. 

Bell,  J.  T.,  elected  May  2,  1874;  died 
1875. 

Bell,  J.  T.  W.,  elected  1853,  resigned 
1857. 

Belt  ,  T.,  elected  1853,  resigned  1857. 

Bell,  T.,  elected  Sep.  3,  1870. 

Bell,  T.,  Jun.,  elected  March  7,  1867. 

Bell,  W.  H.,  elected  1853,  resigned  1857. 

Belmont,  ventilation  at,  vi.  167. 

Bensham  workings,  tension  of  gas  in,  i. 
280.— Explosion  at,  in  1710,  xv.  198.— 
Low  Main  Seam  first   wrought    1710,   . 
199. 

Benson,  J.  G.,  elected  Nov.  7,  1874. 

Benson,  T.  W.,  elected  August  2,  1866; 
on  council  1876  to  date. 
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BEQUEST. 

Bequest  by  Mr.  R.  Stephenson  of  £2,000, 
viii.  81. — How  to  be  invested,  ix.  1. 

Bequest  of  £500  by  Mr.  T.  Y.  Hall,  xix.  188. 

Berkley,  C,  elected  Aug.  21,  1852 ;  on 
council  1856  till  1863,  1864  till  1867, 
1870  till  1872,  and  1873-74— Contri- 
buted a  paper  on  the  haulage  of  coal  by 
the  Tail-rope,  xv.  81. 

Berklet,  R.  W.,  elected  student  Feb.  14, 
1874. 

Berryman,  R,,  elected  Aug.  5,  1876. 

Besseges,  coal  and  iron  mines  of,  in  France, 
v.  27. 

Bessemer's  patent  for  removing  impuri- 
ties in  coal,  viii.  124. 

Beswicke,  W.,  elected  Sep.  11,  1875. 

Bewick,  J.,  elected  1856,  resigned  1863. 

Bewick,  T.  B.,  elected  student  March  7, 
1874. 

Bewick,  T.  J.,  elected  April  5,  1860 ;  on 
council  1870  till  1874,  and  1876  to  date; 
contributed  papers  on  the  following 
subjects:  Ironstone  of  Rosedale  Abbey, 
vi.  15. — Mining  in  the  Mountain  or  Car- 
boniferous Limestone  in  the  North  of 
England,  xviii.  163. — On  deep  boring, 
xx.  221.— Lithofracteur,  222.— A  pro- 
ject for  supplying  Newcastle-on-Tyne, 
Gateshead,  and  other  towns  and  villages 
in  Tynedale  with  water  from  the  Nor- 
thumberland Lake  Districts,  xxiv.  85. 

Bidder,  B.  P.,  elected  May  2,  1869. 

Bidder,  S.  P.,  elected  Dec.  4,  1869;  con- 
tributed a  paper  on  Bidder  and  Craig's 
electro-magnetic  lock  for  safety-lamps, 
xix.  15. — Discussed  16. 
Plate — 5.  Views  of  lamp,  xix.  15. 

Bidder  and  Jones'  machine  for  working 
and  breaking  down  coal,  xix.  11. — Dis- 
cussed, 13,  96. 

Bigland,  J.,  elected  June  4,  1857. 

Binney,  E.  W.,  paper  read  before  Man- 
chester Philosophical  Society  on  the 
deterioration  of  cast  iron  by  gas,  xi.  22. 

Binns,  C,  elected  July  6,  1854. 


BLAST  FURNACE  GASES. 

Bieam,  B.,  elected  1856,  resigned  1862, 

re-elected  1864. 
Biram's  ventilating  fan,  xix.  227. 
Bird,  W.  J.,  elected  student  Nov.  6, 1875. 

Biekbeck,  G.  H.,  elected  Dec.  7,  1867, 
resigned  1875. 

Birmingham,  meeting  at,  recommended, 
ix.  68. — Circular  to  members  respecting, 
84.  —  Resolutions,  85.  —  Extension  of 
Committee,  228.  — ■  Proceedings  to  be 
printed  in  separate  volume,  254. — To  be 
presented  to  the  Mayor  of  Birmingham, 
254. — Inaugural  address  by  N.  Wood, 
x.  3. — Ulterior  arrangements  respecting 
papers,  243. — Concluding  remarks,  245. 

Birtley  Iron  Works,  use  of  Cleveland  iron- 
stone at,  v.  166. 

Bitchburn  Colliery,  pillar  workings  at, 
viii.  92. 

Black,  J.,  Jim.,  elected  Sep.  2,  1871. 

Black,  W.,  elected  April  2, 1870. 

Black  Boy  Colliery,  friction  of  tubs  at,  iii. 
253. — Experiments  on  haulage  at,  253, 
309. — Evaporative  power  of  boilers  at, 
v.  105. 

Blackburn,  J.  G.,  elected  1859,  resigned 
1862. 

Blackie,  R.,  elected  student  Nov.  7, 1874; 
resigned  1875. 

Blackshaw,  W.,  elected  Aug.  6,  1870; 
resigned  1872. 

Blackwell,  J.  K.,  elected  1861,  resigned 
1867. 

Blagbfrn,  C,  elected  Sep.  2,  1871. 

Blaxchet,  Z.,  raising  coals  from  great 
depths  by  atmospheric  pressure,  xxiii.  81. 

BlandfOuD,  T.,  elected  Feb.  14, 1874. 

Blast  furnaces,  importance  of,  to  coal 
trade,  ii.  207. — Temperature  of  blast, 
xiii.  134.— Shape  of,  135.— Effect  of 
manganese  in,  139. — -Use  of  escaped 
gases  from,  110  — Temperature  of  ditto, 
142.— In  Nova  Scotia,  xiv.  22. 

Blast  furnace  gases,  utilization  of,  by  Win. 
Ferrie,  xx.  163. 
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BLASTING. 

Blasting,  patents  connected  with,  appen- 
dices to  vols.  xvii.  to  xxv.  both  inclusive. 

Bleibtref,  mode  of  preparing  coke  with- 
out  sulphur,  viii.  122. 

Blown-out  shots,  mechanical  effect  of,  on 
ventilation,  by  Messrs.  Hall  and  Clarke, 
xxv.  239. — Description  of    various  ex- 
periments made,  214. — Result  of  obser- 
vations and  experiments,  247. 
Plates — 71.    Plan    of    working    in    the 
new  coal,  Wynnstay  Colliery. — 72,73, 
74.  Sections,  &c,  illustrating  experi- 
ments, xxv.  248. 

Board  and  pillar  system,  iv.  193  j  xvi.  48. 

Board  and  pillar  working  illustrated,  ii. 
211. 

Boilers,  evaporative  powers  of  various, 
v.  68  to  109.— Multitubular  first  used, 
viii.  65. —  Experiments  on,  with  hot 
plates,  viii.  86. — At  Hetton,  before  and 
after  accident,  ix.  93  to  97. — At  Turs- 
dale  Colliery,  163.— At  Heath  Pit,  West 
Bromwich,  x.  32. — At  Seat  on  Burn,  be- 
fore and  after  accident,  xi.  28  to  54. — 
Ventilation  of,  underground,  xii.  79. — 
Used  for  the  experiments  on  Hartley 
and  Welsh  coal  at  Keyham,  xiv.  47,  48. 
— First  cost  of,  adapted  to  underground 
haulage,  xvii.  appendix  1,  171. — Flues  of 
different  lengths,  experiments  showing 
heat  in,  xviii.  124. — Firing  of,  economi- 
cally considered,  by  J.  A.  Ramsay,  xix. 
63. — Discussed,  66. — Explosions,  1800  to 
1870,  causes,  &c,  xx.  53. — In  South 
Wales,  xxiii.  231. 

Boilers,  Harrison's  cast  iron  globe 
system,  by  W.  Cochrane,  xvi.  35. — 
Discussed,  30,  43. 

Plates — Front  elevation  of  the  boiler, 
xvi.  35. — Longitudinal  section  of  do., 
36.— Plan  of  do.,  36. 

Boilers,  Steam,  by  W.  Waller,  xviii.  121. — 
Experiments  showing  the  heat  in  flues 
of  different  lengths,  124. — Comparative 
results  of   various  experiments,  126. — 


BOILER  EXPLOSIONS. 

Discussed,  107  and  xix.  9. — Experiments 
with  Jukes'  furnaces  on  hoard  a  steamer, 
xviii.  112. — Success  of  Jordan's  bars  on 
board  steamers,  114. 
Plates — 35.  Mode  of  feeding  the  boilers 
by  rotating  apparatus  not  in  contact 
with  the  fire,  xviii.  108. — 36.  Proposed 
arrangements  of  boiler  and    furnace 
for  a  plain  cylindrical  hoiler,  124. 
Boilers,    steam     (second    paper),    by    W. 
Waller,     xx.      49. —  Plain     cylindrical 
boilers,   one   tube    Cornish;    two   tube 
Cornish,  52. — Tahles:    Record  of  boiler 
explosions,   arranged  in  periods  of  ten 
years,  to  June,  1870,  showing  descrip- 
tions of  boilers  and  causes  of  explosions, 
53.— Discussed,  61,  119. 
Plates — 26,  27,  28.    Various  forms  of 
boiler.  —  29.  Expansion  joints,  show- 
ing  action   of  strain  on  the  ends  of 
boilers,  xx.  64. 
Boilers,  steam  (third  paper),  by  W.  Waller, 
xx.  117,  119. 

Plates — 35.  Faults  in  rivetting,  xx.  117. 
— 35«.  Mode  of  increasing  the  circula- 
tion in  cylindrical  boilers,  125. 
Boiler  explosions,  particularly  with  refer- 
ence to  the  Seaton  Burn  boiler  explosion, 
by  S.  C.  Crone,  xi.  27. — Iron  return 
valve  on  feed  pipe,  30. — Coroner's  in- 
quest, 31. — Plates  injured  by  drifting, 
39. — Frequency  of,  on  Monday,  40. — 
R.  Hunt's  lecture  on  the  action  of  heat 
on  water  containing  no  air,  41. — Re- 
marks by  J.  D.  Longridge,  42. — Experi- 
ments by  R.  Longridge,  42. — Experi- 
ments by  Boutigny  on  red-hot  boiler, 
43. — Lecture  by  J.  E.  Bowman,  on  re- 
markable properties  of  water,  43. — Ex- 
plosions accounted  for  by  the  spheroidal 
state  of  water,  43. — Formation  of  hydro- 
gen in  boiler,  46. — Professor  Faraday's 
opinion  on  the  formation  of  hydrogen, 
47. — Professor  Taylor's  opinion  on  ditto, 
47. — Previous  accident  at  Seaton  Burn 
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BOILER  EXPLOSIONS. 

Colliery,  with  an    underground   boiler, 
48. — Advantages  of  using  the  scum-pipe, 
54.— Discussed,  207,  213. 
Plates — 1.  Drawing  of  the  boiler  after  the 

explosion,  xi.  28. — 2.  Before  the  explo- 
sion, 29. — 3.  Boiler  to  replace  exploded 
one,  49. — 4.  Safety-valve,  50. — 5.  Feed- 
jug,    50.— 6.    Steam-trap,   50.  —  7. 
Water-gauge,  51. — 8.  Scum-pipe,  52. 
—9.   Sediment  collectors,  54.— 10.  T. 
Y.  Hall's  water-gauge,  217. 
Boiler  explosions,  causes  of  a  certain  class, 
by  Thomas  Doubleday,  xv.  5. — Possibly 
caused  by  absence  of  air  iu  water,  5. — 
Further  considerations,  43.  —  Remarks 
by  I.  L.  Bell,  44. 
Boiler  explosions,  by  Matthias  Dunn,  iv. 
39. — Explosion  at  Kibblesworth,  42. — 
Explosion  at  Walker,  44. — Experiment 
by  Mr.  Horsley,  showing  rate  at  which 
pressure  diminishes  by  damping  the  fire, 
48. — Explosion   at    Consett,   48. — Dis- 
cussed, 113. 

Plates — 1.    Dirck's   anti-explosive    ap- 
paratus, iv.  39. — 2.   Smith's  magnetic 
and  other  water  and  steam-gauges,  39. 
—3.  Johnston's  self-acting  alarm,  39. 
— 4.  Hall's  water  blow-off  valve,  39. 
Boiah,  H.  G.,  elected  March  6,  1875. 
Bolckow,  H.  W.  F,  elected  April  5,  1855. 
Boltox,  H.  H.,  elected  Dec.  5,  1868. 
Bolton,  plan  of  the  manor  of,  viii.  141. 
Bonds  at  collieries  in  1763,  xv.  208. 
Boole,  C,  elected  Dec.  4, 1875. 
Boot,  J.  T.,  elected  April  1, 1871. 
Booth,  P.,  elected  1853,  resigned  1855. 
Booth,    R.    L.,    elected   graduate   1864, 

member  1870. 
Boring :  T.  J.  Bewick  on,  xx.  221. 
Boring :  Difficulties  of,  at  Kirklevington, 
x.  200  to  202.— Through  strata,  xii.  214. 
— Mather's  machine,  xiii.  22,  23. 
Boring :    Improvements  in,  by   H.  Mack- 
worth,  ii.  60. — Table  of  ordinary  prices 
in  England,  65. — Abstract  of  registers 


BOUTIGNY. 

of  borings  on  Kind's  system,  67. — Do., 
at  Kreutsberg,  68. — Monthly  cost  of  bor- 
ing at  ditto,  69. — Illustration,  60. — Dis- 
cussed, 100. 

Boring :  method  of  tubing  boreholes  in 
passing  through  clay,  cpiieksancU,  ic., 
by  P.  S.  Reid,  x.  199.— D'Oeynhausen, 
Kind,  and  Degousee's  methods,  199. — 
Borehole  at  Kirklevington,  200.— Diffi- 
culties encountered,  202.  —  Discussed, 
217. — Plan  showing  boring  tools,  199. 

Boring   against    water  in  coal  mines,  by 
Alex.  Ross,  xix.  171. — Cost  of  boring, 
175. — Discussed,  175. 
Plates — 31,  32.    Diagrams    illustrating 
boring  against  water,  xix.  176. 

Boriug  shot  or  other  holes  in  mines,  appli- 
cation of  hand-power  machines  to,  xx. 
65.  —  Characteristics  required  by  a 
machine  to  be  efficient,  65.— Descrip- 
tion of  the  Villepigue  perforator  and 
mode  of  operation,  66. — Results  of  trials 
of  different  instruments,  67. — Macder- 
mott  and  Williams'  perforator,  67. 

Boring  in  the  South  of  England,  xxiii.  160. 

Boring  of  pit  shafts  in  Belgium  discussed, 
xxi.  9. 

Borings,  proposed  record  of,  xiv.  8. 

Boeeies,  T.,  elected  April  11,  1874. 

BorcH,  W.,  elected  June  4,  1870;  died, 
1876. 

Boulder  Clay  of  Northumberland  and 
Durham,  xiii.  171. 

Boulton  and  Watt  Engine,  xix.  208. 

BorREriLLE,  M.  de,  elected  hon.  member 
1853. 

Bofexe,  C.  R.,  elected  1861,  resigned  1862. 

Bouexe,  P.,  elected  1854. 

BorEXE,  S.,  elected  August  21, 1852 ;  died 
1876. 

Bourne,  T.  R.,  elected  October  4,  1860 ; 
resigned  1870. 

BorEXE,  T.  W.,  elected  Sept.  11, 1875. 

BoniGXY,  experiments  on  red-hot  boilers, 
xi.  43. 
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BOWIE. 

Bowie,  A.,  elected  1868,  resigned  1867. 

Bowklei',  S.,  elected  1861,  resigned  1865. 

Bowman,  on  the  properties  of  watar,xi,  13. 

Boyd,  E.  P.,  elected  Treasurer  August  21, 
1852;  President  1869-72;  ex-officio 
Member  of  Council ;  contributed  on  the 
following  subjects — Geology  of  part  of 
the  Carboniferous  Limestone  series  of 
North  Northumberland,  ix.  185 — Wash 
or  drift  through  a  portion  of  the  coal- 
field of  Durham,  xiii.  69. — Presidential 
inaugural  address,  xix.  41. — Inaugural 
address,  openiug  of  the  Wood  Memorial 
Hall,  xxi.  223. — On  the  coal-measures 
and  oil  produce  of  America,  xxv.  145. 

Boyd,  X.,  elected  March  3, 1864 ;  resigned 
1872. 

Boyd,  R.  F.,  elected  graduate  November 
6,  1869 ;  member  1875. 

Boyd,  Wm.,  elected  Februay  2, 1867 ;  con- 
tributed paper  on  rivetting,  xviii.   9. 

Boys,  haulage  by,  underground,  iii.  260. 

Bradford,  G.,  elected  October  11,  1873. 

Beady,  Dr.  G.  S.,  elected  hon.  member, 
November  6,  1875. 

Bragge,  G.  S.,  elected  student  July  2, 1872. 

Braithwaite,  T.,  elected  1857,  resigned 
1866. 

Beeckon,  J.  K.,  elected  September  3, 1864. 

Breckon  and  Dixon's  coke-oven,  xxii.  8. 

Beettell,  T.,  elected  November  3, 1866. 

Beiaet,  A.,  elected  September  2,  1871. — 
On  natural  pits  in  the  coal-ineasures  of 
Belgium,  xxiii.  67. 

Bricks,  size  of,  in  building  coke-ovens,  viii. 
132. 

Bridge  Pit,  Wigan,  endless-rope  system  at, 
xvii.  (appendix  1)  119. 

Bridges :  A  general  description  of  the 
different  systems  of  opening,  by  Chas. 
Wawn,  xxii.  61. — Swing  bridges,  62. — 
Draw  bridges,  68. — Lift  bridges,  71. 
Plates — 15.  Bridge  over  the  entrance  of 
the  Alfred  Dock,  Birkenhead;  and 
North-Eastern   Railway  bridge   over 


BROWN. 

the  river  Ouse. — 16.  Supporting  gear 
for  the  end  of  bridges. — 17.  Central 
press  swing  bridge,  swing  bridge,  and 
draw  bridge. — 18.  Bascule  bridge  and 
bridge  for  short  spans. — 19. — Bridge 
at  the  entrance  of  the  corn  warehouse 
dock,  Birkenhead,  xxii.  72.  —  36.  De- 
sign for  central  press  swing  bridge 
applied  to  two  passages,  152. 

Beiggs,  H.  C,  elected  1862,  resigned  1865. 

Bristol  coal-field,  x.  97  to  105. 

British  Association  invited  to  hold  their 
meeting  in  Newcastle  in  1863,  xii.  3, 
18. — Supplementary  meeting  of  Insti- 
tute, 19. — Letter  from  Mr.  Clapham, 
local  secretary,  69. — Letter  from  Mr. 
G.  Griffith,  with  instructions  respecting 
reading  papers,  70. — Sundry  proposals 
respecting,  70, 91. — Thanks  to  Institute, 
xiii.  3. — Members  of  institute  to  furnish 
copies  of  papers  read,  xiii.  11. 

Bboadbent,  J.,  elected  March  7,  1867; 
resigned  1873. 

Broadbent's  Safety-cage,  xvi.  33 ;  xix. 
(appendix  1)    5. 

Brockwell  Seam  at  Woodifield,  viii.  89. — 
At  Newton  Cap,  and  mode  of  long- wall 
working  at,  xvi.   45. 

Beogden,  J.,  elected  1861. 

Bromwieh,  plan  of  underground  wagon- 
ways  and  boilers  at  the  Heath  Pit,  x.  32. 

Beough,  L.,  elected  hon.  member  1855, 
to  date. 

BEOrGH,  T.,  elected  student,  February  1, 
1873. 

Beougham,  Hon.  Wilfred,  elected  May 
6,  1871 ;  resigned  1874. 

Beoughton,  J.,  elected  May  6,  1876. 

Beowell,  W.  H.,  elected  graduate  Oct.  2, 
1869;  resigned  1871. 

Brown  Edward,  elected  March  7,  1874. 

Brown,  J.,  elected  October  5,  1854 ;  re- 
signed 1869. 

Bkown,  J.,  elected  1856,  resigned  1861. 

Brown,  J.,  elected  February  5,  1876. 


VOLUMES    ONE    TO    TWENTY-FIVE. 


13 


BROWN. 

Browx,  J.  N.,  elected  1861. 

Bkowx,  E.,  elected  October  1, 1863;  died 
1875. 

Brown,  T.  F.,  elected  1861 ;  contributed 
a  paper  on  the  South  Wales  coal-iield, 
xxiii.  197. — Vote  of  thanks  to,  as  Pre- 
sident of  the  South  Wales  Institute  of 
Engineers,  xxiv.  44. 

Browx,  M.  W.,  elected  student  Oct.  7, 
1871. 

Brow>e,  B.  C,  elected  Oct.  1,  1870. 

Browxe,  W.  B.,  elected  May  6,  1871; 
resigned  1874. 

Bruce,  J.,  elected  student  February  14, 
1874. 

Brunton's  ventilating  fan,  xix.  227. 

Brctox,  Win.,  elected  Feb.  6,  1869. 

Bryham,  W.,  elected  August  1,  1861. 

Bryhaii,  Jun.,  W.j  elected  August  3, 1865. 

Bryham's  dis-comiecting  hook,  xix.  (ap- 
pendix 1)  15. 

Brynddu  Colliery,  Endless-chain  system 
at,  xvii.  (appendix  1)  142. 

Buchberg,  description  of  coal-mines  at, 
iv.  76 — View  of  ditto,  106. 

BrcEiiASTER,  J.  C,  address  on  Technical 
Education,  xvii.  95. 

Buckstoxe's  ventilation  register,  x.  133. 

Bulmax,  G.  H.,  elected  student  April  11, 
1874. 

Bulmax,  H.  F.,  elected  student  May  2, 
1874. 

Buxx,  B.  T.,  elected  Dec.  6,  1873;  re- 
signed 1876. 

Brx>-i>'G,  C.  Z.,  elected  student  Dec.  6, 
1873. 

Br>->-i>-G,  T.  W.,  elected  1864,  Secretary 
from  1867,  contributed  on  the  following 
subjects — Experiments  at  Keyham  on 
Hartley  and   Welsh    coals,   xiv.   47. — 


BYERLEY. 

Rivetting  machine,  description  of, 
xviii.  11. — Experiments  <>n  smoke  con- 
sumption onboard  the  "Weardale,"  105. 
— Translation  of  Mons.  Z.  Blanchet's 
paper  on  raising  coals  from  great  depths 
by  atmospheric  pressure,  xxiii.  81. — On 
the  present  form  of  marine  engine  used 
in  the  commercial  navy  of  Great  Britain, 
xxiv.  105. — On  the  prevention  of  spon- 
taneous combustion  of  coal  at  sea,  xxv. 
107. — Barometer  and  thermometer  read- 
ings at  Kew  and  Glasgow,  with  direction 
of  wind  and  register  of  fatal  explosions 
in  collieries  in  Great  Britain,  from  1869 
to  1875,  appendix  at  end  of  vols.  xix. 
to  xxv.,  both  inclusive. — Patents  con- 
nected with  mining  operations,  appen- 
dix at  end  of  vols,  xviii.  to  xxv.,  both 
inclusive. 

Bunsen  burner,  xxiii.  51. 

Buss,  D.,  elected  1853,  resigned  1862. 

Burx,  J.,  elected  Aug.  2,  1866. 

Burnley,  E.  F.,  elected  student  April  11, 
1874. 

Burnley,  Experiments  at,  to  determine 
friction  of  tubs,  xvii.,  appendix  1,  87. 

Buruwood,  diagram  illustrative  of  long- 
wall  work  at,  ii.  241. 

Burns,  E.,  elected  1865,  resigned  1867. 

Burradon,  explosion  at,  viii.  161. 

Burrows,  J.,  elected  May  2,  1867. 

Burrows,  J.  S.,  elected  student  Oct.  11, 
1873. 

Butties  or  chartermasters,  South  Stafford- 
shire, x.  191. 

Brxxo>-,  W.,  elected  August  1,  1861 ;  re- 
signed 1871. 

Byerley,  R.  Reed,  elected  graduate  Mar. 
5,  1870. 
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CABRY. 

Cabuy,  Jos.,  elected  Sept.  4,  1869. 

Cadwaladk,  R.,  elected  1855,  resigned 
1868. 

Caisses  de  Prevoyanee  in  Belgium,  xiii.  57. 

Catamites,  X.  S.  Wales,  vi.  3  L 

Caldwell,  Or.,  elected  March  6,  1869. 

Caldwell,  J.  S.,  elected  student  Nov.  7, 
1874. 

California  Pit,  Wigan,  endless-rope  system 
at,  xvii.  (appendix  1)  106. 

Calorific  value  of  round  and  small  coal, 
iv.  283. — Household,  steam,  gas,  and 
coking  coal,  xii.  199. — Gellia  Cadoxton, 
Resolven,  Merthyr  Dare,  Wayne's 
Merthyr,  and  West  Hartley  coal,  xiv. 
49. — Powell's  Duffryn,  Nixon's  navi- 
gation coal,  59. — Anthracite,  charcoal, 
Derbyshire  gas,  Welsh,  Yorkshire  hard 
and  soft,  and  Yorkshire  Wallsend  coal, 
xvii.  72. 

Calow's  disconnecting  hook,  xix.  (appen- 
dix 1)  13. 

Calow's  safety-cage,  xv.  108,  120 ;  xvi.  25, 
29;  xix.  (appendix  1)  9. 

Calvert's  process  of  coke  manufacture, 
xxii.  11. 

Cambois  colliery,  pit  pulley  carriage  at,  xx. 
plate  33. — Model  of  beam  at,  presented 
to  the  Institute  by  G.  B.  Forster,  xvi. 
128. 

Cameron's  steam  pump,  xvii.  87. 

Campbell,  J.,  elected  Aug.  3,  1865 ;  re- 
signed 1876. 

Candler,  T.  E.,  elected  student  May  1, 
1875. 

Cannel  coal  of  N.  S.  Wales,  vi.  46. 

Canonbie  Colliery  and  coal,  viii.   143. 

Canonbie,  Coal-field  at,  xi.  65. 

Cape  Breton,  submarine  coal  of,  by  Edwin 
Gilpin,  xxiv.  173. 


CARBONIFEROUS  LIMESTONE. 

Cape  Breton,  notes  on  the  Sydney  coal- 
field, by  W.  Routledge,  xxiv.  191. 
Capital  employed   in  raising  coal  in  the 

United  Kingdom,  iv.  68,  69. 
Carbonic  acid  gas,  effect  on  respiration, 

ii.  10.     (See  choke-damp.) 
Carbonic    oxide,    death     caused    by,     at 
Hartley,  xii.  202. — Experiments  on,  in 
flame  of  candle,  202.  (See  choke  damp.) 
Carboniferous  formation  of  Scotland,  by 
James   Geikie,  xx.  131. — Division  into 
regions,   131.  —  Calciferous    sandstone, 
132. — Carboniferous   limestone,    140. — 
Millstone  grit,  144. — Coal  measures,  145. 
—  Red    sandstone  —  intrusive  igneous 
rocks,  146. — Faults,  150. — Summary  of 
more  prominent  facts  referred  to,  151. — ■ 
Carboniferous  strata  of  Scotland,  Eng- 
land, and  Wales,  154. — Discussed,  155. 
Plate — 356.  Illustrating  the  paper,  xx. 
158. 
Carboniferous  limestone  in  the  North  of 

England,  xviii.  164. 
Carboniferous  limestone  of  South  Durham 
and  North  Yorkshire,  by  W.  Cockburn, 
xxi.  251. 

Plates — 34.  Geological  map  of  Yorkshire, 
xxi.  251.-35.  Section  of  limestone,Stan- 
hope  Quarry;  section  of  by  salt  belong- 
ing to  Orel  and  Maddison. — 36.  Section 
of  great  limestone  at  Frosterly  Quar- 
ries.— 37.  Section  of  limestone,  Raisby 
Hill  Low  Quarry ;  section  of  great 
limestone  at  Broadwood  Quarries. 
— 38.  Average  section  of  Forcett 
Limestone  Quarry;  section  of  great 
limestone  at  Duckett  Hill  Quarries. — 
39.  Section  of  limestone,  Raisby  Hill 
High  Quarry ;  section  of  great  lime- 
stone at  Duchess    Quarries,   Merry- 
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CARBONIFEROUS  SYSTEMS. 

bent. — 40.  General  section  of  strata 
between  Carr's  Cragg  and  High 
Force. — 41.  Plan  of  Broadwood  Lime- 
stone Quarry,  270. 

Carboniferous  systems  in  Northumber- 
land, larger  divisions  of,  by  G.  A. 
Lebour,  xxv.  225. — Introduction  225. — 
Previous  views  of  the  subject,  226. — 
The  coal  measures,  227.  —  Gannister 
beds,  millstone  grit,  228. — Bernician 
series  (Yorsdale  rock  and  scar  limestone 
beds),  231. — Tuedian  series, Valentian  of 
Geikie  (M.S.)  or  calciferous  sandstone 
of  Maclaren,  232.— Conclusion,  233.— 
Table  correlating  proposed  divisions 
with  old  ones,  234. — Discussed,  234. 
Plate  —  70.  Sections  —  Derbyshire, 
Wensleydale,  Cross  Fell,  Mid  and 
South  Northumberland,  North  North- 
umberland, xxv.  238. 

Carburetted  hydrogen,  inflammability  of, 
i.  256.     (See  fire-damp.) 

Cardiff,  meeting  at,  xxiii.  177. 

Carnal,  H.  R.  Vox,  elected  honorary 
member  1853,  died  1875. — Books  pre- 
sented by,  ix.  54,  83. 

CASHES,  J.,  elected  1853,  resigned  1858. 

Caeb,  C,  elected  1852,  on  council  from 
1852  to  1857,  and  from  1858  to  1861 ; 
died  1875. 

Caee,  C.  B.,  elected  student  May  6,  1876. 

Caer,  J.,  elected  1855 ;  resigned  1857. 

Caee,  M.,  elected  May  3, 1873 ;  died  1875. 

Care,  W.  C,  elected  Dec.  3,  1857. 

Carrett,  Marshall,  &  Co.'s  hydraulic  coal- 
cutting  machine,  xiv.  83. 

Careington,T.,  jun.,  elected  Aug.  1, 1861. 

Carriola.  cavernous  regions  of,  iv.  94. 

Castle  Eden  Colliery,  remarks  on  venti- 
lation of,  i.  207 ;  vi.  167.— Tubbing  at, 
xi.  12;  xii.  19. — Ventilation  of  under- 
ground boilers,  xii.  83. 

Catalogue  of  books  in  library,  in  vol.  xxii. 

CATKOH,  J.,  elected  Nov.  3,  1866. 

Caythorpe,  section  of  a  pit  at,  xxiv.  28. 


CHOKE-DAMP. 

Cement,  comparative  cost  of,  for  tubbing, 
ix.  71. —  Waste  of,  in  certain  acids,  113. 
— Absorption  of  water  by,  1 15. — Tensile 
strength  of,  146. — Thickness  required 
for  tubbing  at  certain  depths,  182. 

Chadborn,  B.  T.,  elected  1864. 

Chadwrk,  W.  H.,  elected  Dec.  4-.  1875. 

Chain,  strength  of,  vii.  211,  216.— When 
heated,  217.— Fracture  of  links,  xi.  161. 

Chain,  endless,  cost  of  maintenance,  xvii. 
(appendix  1)  174. — System  of,  54. 

Chair-sleepers,  Legrand's  system  of,  xvii. 
32. 

Chambers,  A.  M.,  elected  March  6,  1869. 

Chambers,  H.,  elected  Dec.  2,  1871. 

Chambees,  W.  Henry,  elected  student 
Dec.  2,  1871. 

Chambees,  W.  Hoole,  elected  Feb.  5, 
1876. 

Chance's  patent  stone,  xxiii.  158. 

Chapman,  G.,  elected  1856,  resigned  1859. 

Chapman,  M.,  elected  August  1,  1868. 

Chapman's  locomotive,  viii.  48. 

Charcoal  abandoned  in  manufacture  of 
iron,  viii.  127. 

Charlton,  E.,  elected  Sept.  5,  1868. 

Charlton,  F.,  elected  Sept.  2,  1871. 

Charlton,  G.,  elected  1853,  resigned  1865. 

Charlton,  G.,  elected  Feb.  6,  1875. 

Charter,  xxii.  2,  23. 

Chatterley  pumping-engine,  xv.  38. 

Checklet,  T.,  elected  Aug.  7,  1869. 

Cheesman,  I.,  elected  Feb.  1,  1873. 

Ciiee^man,  W.  T.,  elected  Feb.  5,  1876. 

Chili.e,  R.,  elected  May  15,  1862, 

China,  progress  of  coal-mining  in,  xv.  67. 

Choke-damp,  prize  offered  for  apparatus 
to  enable  a  man  to  work  below-ground 
in,  ii.  7. — Hutchinson's  apparatus,  44. 
— Longridge's,  45. — Deaths  at  Hartley 
pi-'  duced  by,  xii.  14. 

Choke-dam]),  new  method  of  indicating 
the  presence  and  amount  of,  in  coal- 
mines, by  G.  F.  Ansell,  xv.  165.  (See 
fire-dam]).) 
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CHOKE-DAMP. 

Choke-damp,  and  the  means  of  counter- 
acting its  effects,  by  J.  A.  Longridge, 
ii.  37. — Discussed,  98. 

Choke-clamp,  and  the  means  of  penetra- 
ting it,  by  T.  Y.  Hall,  ii.  87.— Discussed, 
99. 

Plates — 1.  Arrangement  of  permanent 
air  tubes  in  workings,  ii.  77. — 2.  Sec- 
tion of  dress  for  penetrating  danger- 
ous gases,  77. — 3.  Outside  appearance 
of  dress,  77 

Church's  improvements  in  coking-ovens, 
with  drawing,  ix.  45. 

Cinder  Hill  Colliery,  Nottingham,  win- 
ning, x.  149. — Endless-rope  system  at, 
xvii.  (appendix  1)  114. 

Civil  Engineers'  Institute,  Transactions  to 
be  exchanged  with,  iv.  36. 

Clanny  lamp,  xxiii.  16,  17,  18,  19. 

Clapham,  R.  C,  on  minerals  and  salts 
found  in  coal  pits,  xiii.  219. 

Clarbocr,  F.,  elected  Nov.  1,  1873 ;  re- 
signed 1876. 

Clarexce,  T.,  elected  Dec.  4,  1875. 

Claridge  and  Roper's  method  of  desul- 
phurising coke,  ix.  41. 

Clark,  C.  F.,  elected  Aug.  2,  1866. 

Clark,  G.,  elected  Dec.  7, 1867. 

Clark,  G.,  elected  1854,  resigned  1855. 

Clark,  G.,  Jun.,  elected  Dec.  6,  1873. 

Clark,  H.  P.,  elected  student  March  4, 
1871 ;  resigned  1874. 

Clark,  R.,  elected  student  Sep.  11,  1875. 

Cla   k,  R.  B.,  elected  student  May  3, 1873. 

Clark,  R.  P.,  elected  Nov.  7,  1868. 

Clark,  W.,  elected  April  7,  1866. 

Clark,  W.,  elected  Dec.  7,  1867. 

Clark,  W.  S.,  elected  1856,  resigned 
1864. 

Clarke,  Geo.  (and  Henry  Hall),  on  the 
mechanical  effect  of  "  blown-out"  shots 
on  ventilation,  xxv.  239. 

Clarke,  N.,  Jun.,  elected  graduate  June 
6,  1868 ;  member  1873 ;  resigned  1876. 

Clarke,  T.,  elected  March  2,  1872. 
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Claycrosa  Colliery,  trial  of  perforator  at, 
xx.  68. 

Cleggswood  Colliery,  pumping-engine  at, 
xv.  19. 

Cleveland,  His  Grace  the  Duke  of,  be- 
comes patron  of  Institute,  xvii.  55. 

Cleveland  Iron  Mines,  and  mining  at,  v. 
165. — Geological  map  of,  174. 

Clifford,  YV\,  elected  graduate  Sep.  4, 
1869 ;  resigned  1871. 

Clifft,'J.  H.,  elected  May  6,  1876. 

Clifton,  Hall  Colliery,  long-wall  system  at, 
xvi.  47.— Safety-cage  at,  xv.  19,  30  — 
Winding-engine,  19. — Pump-rods,  19. — 
Water-cistern,  19. — Endless-chain  sys- 
tem at,  xvii.  (appendix  1)  89. 

Clip-pulley,  action  of,  xvi.  95, 105. — Model 
of,  presented  to  Institute  by  T.  E.  Fors- 
ter,  xvi.  133. 

Clotoh,  J.,  elected  student  April  5, 
1873. 

Coal,  anthracite  of  North  America,  by 
W.  Green,  Jun.,  xiii.  25. — Analysis  of 
coal  from  the  7  feet  seam,  26. — Ditto, 
lower  seams  or  Scranton  coal,  27. — 
Crushing  machine,  27. — Descriptions  of 
coal  prepared  by  crushing  machine,  28. 
— Specific  gravity  of  Lackawanna  coal 
and  produce  per  acre,  28. — Collieries  in 
the  Wyoming  Valley,  29. — Cost  of  work- 
ing ditto,  30.— Shuylkill  district,  32  — 
Analysis  of  Potsville  coal,  33. — Section 
of  a  seam  at  Glendover  Colliery,  34. — 
Ditto  of  the  strata  near  Scranton,  35, 
36.— Ditto  North  of  Archbold,  37  — 
Ditto  St.  Clair  Mine,  38.— Ditto  at  the 
Randolph  Tunnel,  38. — Observations  by 
G.  C.  Greenwell,  99.— Discussed,  100, 
157, 163,  202. 

Plates — Map  of  the  Lackawanna  Coal- 
field, xiii.  25. — Tranverse   section  of 
ditto,  25. 
Coal,  apparatus  for  saving  breakage  of,  by 

A.  M.  Potter,  xxv.  261. 
Coal,  the  calorific  and  economic  value  of 
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round  and  small,  by  3.  Daglish,  iv.  283. 
— Discussed,  v.  10. 
Coal,   different   modes   of    working    xviii. 

24,  27. 
C:  al,  Newfoundland,  analysis  of,  xxiii.  173. 
Coal,  origin  and  formation  of,  by  W. 
Green,  Jun.,  xi.  163. — Analysis  of  coal  in 
the  different  stages  of  transition  from 
wood  to  graphite,  171. — Supplemental 
extracts  and  remarks,  xii.  31.— McLaren's 
remarks  on  the  growth  of  coal,  31. 
Coal,  production  of,  in  Belgium  and 
France,  as  compared  with  England  and 
Scotland,  by  Matthias  Dunn,  iv.  287. — 
Ventilation  in  Belgium,  292. — Statistics 
of  coal-mines  in  1850,  296. —  Govern- 
ment royalty  rents,  1S56,  296. — Produce 
in  1850  with  value  and  expense  of 
raising,  297. — Quantity  raised  by  a  hun- 
dred workmen  in  each  district,  297. — 
Accidents,  298. 
Coal,  pr<  duction  and  consumption  of,  in 
France,  by  T.  Y.  Hall,  vi.49.— [See  Coal- 
fields.] 
Coal,  raising  from  great  depths  by  atmos- 
pheric pressure,  on  the  system  of  Mons. 
/.  Blanchet  ( Translated  from  the  French 
by  T.  W.  Bunning),  xxiii.  81. — Dis- 
cussed, 89. 

Plate — 26.  General  arrangement,  xxiii. 
92. 
Coal,  relative  ages  of  formation,  by  P.  S. 
Reid,  Yiii.  185.— Discussed,  xi.  139. 
Plates. — Comparison  of  sections  of  New- 
castle  and    Glasgow    coal-fields,  viii. 
187. — Do.  Newcastle  and  Yorkshire, 
189. — Do.    Newcastle,    Glasgow,  and 
Yorkshire,  on    a  large    scale,   198. — 
Section    of    the    Yorkshire    coal-field 
between   Low  Moor  Better  Bed  and 
the  Millstone  Grit,  xi.  141. 
Coal,  spontaneous  combustion  of,  at  sea, 

by  T.  \Y.  Bunning,  xxv.  107. 
Coal,     upper     and     lower     beds     in    the 
counties  of  Northumberland  and  Dur- 
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ham,  by  N.  Wood,  xi.  101.— [See  Coal- 
fields.'] 

Coal  and  bituminous  shale  from  Nova 
Scotia,  presented  to  the  Institute  by  W. 
Green,  Jun.,  xvi.  3. 

Coal  and  iron  trade  of  America,  statistical 
notes  on,  by  T.  V.  Ball,  iv.  125. 

'  !oal-beds  under  the  sea,  xviii.  23. 

COAI-CUTTING :  Donesthorp'e,  Firth,  and 
Ridley's  machine,  by  J.  Daglish  and 
L.  Wood,  xii.  63.— Working  at  the 
West  Ardsley  Mine  by  compressed  air, 
63. — Size  of  compressing-engine  and 
pump,  64. — Extract  from  specification, 
64. — First  experiments  on  long-wall,  65. 
— Further  experiments.  60. — Disc  issi  d, 
12.  48,  78. 
Plate — Drawing  of  machine,  xii.  64. 

Coal-cutting:  self-acting,  hydraulic  ma- 
chine, by  Carrett,  Marshall,  &  Co.,  by  T. 
W.  Embleton,  xiv.  83. — In  use  at  Kip- 
pax  Colliery,  83.— Cost  <  f  working,  88. 
— Paper  allowed  to  he  re-published,  97. 
—Discussed,  105,  115,135. 
Plate — Drawing  of  machine,  xiv.  83. 

Coal-cutting  and  wedging  apparatus  (Da- 
vies'),  xix.  59. 

Coal-cutting  machine  (Waring's)  by  H. 
Mackworth,  ii.  70.— Discussed,  84,  100, 
Model  exhibited,  102.— Diagram  illus- 
trative of,  70. 

Coal-cutting  machines,  xii.  214. — Patents 
connected  with,  appendices  to  vols.  xvii. 
to  xxv.,  both  inclusive. 

COAL-FIELDS  AND  MINING  DISTRICTS — 
America  —  Anthracite  coal  region  of 
North  America,  by  Wm.  Green,  jun., 
xiii.  25.  —  Coal-field  divided  into 
groups,  25. — Description  of  seam,  &c, 
20. — Analyses  of  coal,  27. — Names  <  f 
various  prepared  coals,  28. — Cost  of 
working,  30.— Schuylkill  district,  32. 
— Section  of  seam  at  Glendower  Col- 
liery, 31.  —  Numerous  sections  of 
strata,  35  to  40. 
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Plates  —  Map    of    the     Lackawanna 
coal-field,  xiii.  25. — Transverse  sec- 
tion of  same,  26. 
Observations  on,  by  G.  C.  (Ireenwell, 
xiii.  98. 

Note  on  Mr.  Greenwell's  observations, 
by  K.  Howse,  xiii.  163. 
Further  remarks  by  G.  C.  Green w ell. 
xiii.  202. 

America — Coal  and  iron  production  of 
the  United  States  of  America,  by  T. 
Y.  Hall,  iv.  125. — Origin  and  develop- 
ment of  the  United  States  coal  trade, 
125. — Table  showing  the  progressive 
development  of  the  coal  trade,  127. — 
Classification  of  the  different  kinds  of 
Ci  laL  129. — Analyses  i  if  anthracite  coal 
from  various  districts  in  America,  130. 
— Other  coal  districts,  132. — Amount 
of  labour  employed,  134. — Price  of 
labour,  134. — Iron,  134. — Analyses  of 
iron,  135,  136. — Estimated  cost  of 
working  one  ton  of  pig  metal  by 
Whipple's  new  process,  136. — Car- 
boniferous limestone,  137. 

America — Coal-Measures  and  Oil  Pro- 
duce of  the  United  States  of 
America,  by   E.  F.    Boyd,   xxv.   145. 

—  General      geological     formation, 
146.  —  Carboniferous     series,     150. 

—  Division  of  the  coal-measures, 
151. — Anthracite  coal,  151. — Methods 
of  raising  coal,  cost,  4c,  152,  153. — 
Bituminous  coal,  154. — The  Michigan 
basin,  155. — The  Illinois  and  Mis- 
souri basin,  156. — General  section  in 
Indiana,  156.  —  Missouri  and  Iowa, 
156. — Petroleum,  or  mineral  oil,  and 
oil  gas,  157. — Average  "life"  of  oil- 
wells  and  daily  produce  of  a  well, 
160.— Profits,  161.— Section  of  coal- 
measures  in  West  Virginia  and  Ohio, 
163.  —  Section  of  coal-measures  in 
Pennsylvania,  165. — Discussed,  167. 
Plates  —  43.    Map    of     the    United 
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States. —  44.  Coal-fields  of  the 
United  States.  —  45.  Anthracite 
coal-fields   of    Pennsylvania,   with 

their  outlets    to    tide-water.  —  46. 
Map  of  the  anthracite  coal-fields  of 
Pennsylvania. — 17.  Vertical  section 
of  Pottsville  anthracite;  transverse 
section     from     Locust     mountain, 
Shanandoah     city    to     Pottsville ; 
transverse  section   from    Newport, 
,    in  the  lower  end  of  the  Wyoming 
valley,  to  the  Lehigh  summit  mines ; 
general    western    formation.  —  48. 
section    of    the    coal-measures    of 
Pennsylvania,  near  Pittsburg. — 49. 
Oil  regions   of  Pennsylvania,  xxv. 
176. 
Australia — Remarks  on  the  Australian 
coal-measures,  by  T.  Y.  Hall,  ii.  232. 
Belgium  —  Natural   pits    in    the    coal- 
measures  of  Belgium,  by  M.M.  Cor- 
net and  Briart,  xxiii.  67. — Notes  on 
ditto  by  G.  A.  Lebour,  xxiii.  95. 
Bristol — Northern  end  of    the  Bristol 
coal-field,  by  H.  Cossham,  x.  98. — 
Workable  seams  of  the  district,  100. 
-Quantity  of  coal  in    Bristol    coal- 
field, 102.— Discussed,  113. 
Plates — Geological  map  of  the  Bristol 
coal-field,  x.  97.  —  Section  of  the 
northern   side  of  the   River  Avon, 
98. — Drawings  of  sections  of  Park 
Field   Pit,    Kingswood  Pit,  Easton 
Colliery,    Bcdminster   Pit,    Ashton 
New  Pit,  100. 
Cape  Breton — Submarine  coal-fields  of 
Cape  Breton,  by  Edwin  Gilpin,  xxiv. 
173.— Extent  of  the  coal-field,  174  — 
Faults.  174. — Troubles,  175. — Equiva- 
lents of  the  long  beach  seams  found  on 
South   Head,    175.  —  Cape    Granby, 
Schooner  Pond,  4c.,  176. — Description 
of  various  seams,  177  to  180. — Section 
of  the  Lingan  series,178. — Thicknesses 
of   seams   on  north  side  of   Sydney 
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Harbour,  179.  —  Submarine  coal  of 
Western  Cape  Breton,  ISO. — Sword 
property,  Glace  Bay,  1S2. — Victoria 
submarine  area,  1S3. — Point  Aconi 
property,183. — Craneberry  Head  aw  i, 
183. — Lingan  sea  areas,  183. — Nature 
of  strata,  183.— Systems  of  working, 
Sydney  Colliery,  184. — Victoria  Coal 
Mines,  185.— Lingan,  186.— Gas  and 
ventilation,  186. — Shipping  facilities, 
186.— Regulations  as  to  working  sub- 
marine areas  in  Nova  Scotia,  188. — 
Section  of  Cape  Breton  coal-measures, 
189. 

Plate — 35.  Sketch  map  of  Sydney 
coal-field,  xxiv.  188. 
Cape  Breton — Coal-fields  of  Sydney, 
in  the  Island  of  Cape  Breton, 
British  South  America,  by  William 
Routledge,  xxiv.  191. —  General  de- 
scription, 191.  —  Seams  in  No.  1 
basin,  193.  —  Seams  in  No.  2 
basin,  194. — Seams  in  No.  3  basin, 
196. — Seams  in  No.  4  basin,  197. — 
The  Sydney  Mines,  199.  —  Victoria 
Colliery,  200.— Lingan  Mines,  200  — 
International  Mines,  201. — Glace  Bay 
Mines,  202.— Caledonia  Colliery,  203. 
—Clyde  Mines,  203.— Schooner  Pond 
Colliery,  204.— Block  House  Mines, 
204. — Gowrie  Mines,  205.  —  Reserve 
Colliery,  206.— Emery  Colliery,  206. 
— Gardiner  Colliery,  207.— Unworked 
mining  areas,  208. — Tabular  statement 
of  coals  raised  annually  at  the  several 
collieries  in  the  Sydney  coal-field, 
Cape  Breton  County,  up  to  year  end- 
ing 1874,  210. — Comparative  tabular 
statement  of  the  analysis  and  eco- 
nomic value  of  the  coal-seams  in  the 
Sydney  coal-field,  213.— Comparison 
of  various  bituminous  coals,  214. 
Plates — 35.  Sections  of  strata. — 36. 
Coal  area  map  or  plan  of  the  Syd- 
ney coal-field,  xxiv.  216. 


COAL-FIELDS. 

China- — Progress  of  coal-mining  in- 
dustry in  China,  by  T.  Y.  Hall,  xv.  67. 
Plate — Map  of  China,  showing  the 
coal  district-;.  \v.  67. 
Cumberland  —  Coal-fields  of  Cumber- 
land, and  probability  of  coal  being 
found  under  the  new  red  sand- 
stone which  surround-;  Carlisle, 
by  M.  Dunn,  viii.  142.  —  Section 
of  borings  at  the  Inch,  Netherby 
Property,  141. — Strata  sunk  through 
at  Crosby  Colliery,  145. — Strata  at 
Blackside  Pit,  Talkin  Colliery,  148  — 
Sections  of  different  seams  at  White- 
haven, Wellington  Pit,  149. — Har- 
rington, Micklam,  Camertou,  Ewen- 
rigg,  and  Broughton  Moor,  150. — 
Grey  Southern,  Dovenby  Hall,  Dear- 
ham,  Brayton,  Dearham  (Walker's), 
and  Gilcruix,  151. — Priestcrof  t,  Aspa- 
tria,  Crummock  Old  Colliery,  Drury's 
Parson's  Close,  and  Bolton  Old  Col- 
liery, 152.— Cleator  Moor,  153.— Ex- 
tracts regarding  the  red  sandstone, 
from  J.  S.  Monteith's  Survey  of  Dum- 
friesshire, 155. — From  Rhynd's  Geo- 
logy  of  Scotland,  157. — From  Mr. 
Gibson,  Duke  of  Buccleugh's  Mining 
Agent,  158. — Section  of  Canonbie  Col- 
liery, 158. — Discussed,  xi.  179. — Coal 
deteriorated  as  it  approaches  the  red 
sandstone,  181.  —  Again  discussed, 
196. 

Plates — Plan  of  the  Manor  of  Boldon, 
in  Cumberland,viii.l41. — Map  of  the 
Cumberland  coal-field,  142. — Map 
of  part  of  the  County  of  Cumber- 
land, showing  the  pits,  144. — Sec- 
tion from  River  Tyne  to  River  Gelt, 
147. — Profile  of  the  coast  and  sec- 
tion of  the  coal  strata  near  White- 
haven (two  plates),  154. 
Cumberland — Probable  extension  of  the 
coal-field  under  the  new  red  sandstone 
of    Cumberland,  by  Matthias   Dunn, 
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xiii.  87 . — Strata  at  Wetheral  favoura- 
ble for  sinking,  88. — Discussed,  166- 
202. 

Flintshire — The  Flintshire  eannel  seam, 
by  X.  R.  Griffith,  xix.  75.— Area  of 
the  North  Wales  coal-field,  75. — Sec- 
tion of  seam,  77. — Chemical  composi- 
tion, 78.*— Discussed,  82. 

Flintshire  and  Denbighshire — Mineral 
resources  of,  by  J.  J.  Williams,  xxv. 
81. — Classification  of  the  minerals 
found,  81. — Coal-measures,  &c,  85. — 
Iron  ore,  86. — Silica,  carbonate  of 
lime,  chert,  87. — Hydraulic  limestone, 
argillaceous  ironstone,  fire-clay,  88. — 
Surface  clays,  freestone,  &c,  89. — 
Produce  of  land  iu  Flintshire  and 
Denbighshire,  1841, 1861,  1871,  91.— 
List  of  Flintshire  metalliferous  mines, 
92.— Ditto,  Denbighshire,  93.— Coal 
formations,  94. — Flintshire  collieries, 
96. — Section  of  limestone  formation 
at  Rhos  Esmor,  100. 
Plate — 41.  Map  of  Flintshire,  xxv.  102. 

France — Coal-mines  and  iron-works  of 
Besseges,  by  Matthias  Dunn,  v.  27. — 
Blast  furnaces,  forges,  &c,  28. — Coal 
at  Moliere,  mode  of  working,  30. — 
Cost  of  manufacturing  pig  iron,  34. — 
Result  of  manufacturing  from  the 
pig,  35. — Elevation  of  blast  furnaces 
— puddled  iron,  36.  —  Xeighbouring 
concession  of  Lalle,  capability  of  ex- 
tending the  works  by  means  of  rail- 
ways, 37. — Duties  upon  coal  and  iron 
imported  into  France,  cost  of  con- 
veyance by  railway,  40.  —  Probable 
results  of  the  development  of  these 
works  simultaneously  with  those  of 
Grand  Combe,  41. 

Plates — Geological  map  of  the  Aron- 
dissement  of  Alais,  v.  27. — Profile 
of  the  Mountain  of  Besseges,  with 
inclination  of  coalbeds,  28. — Section 
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from  Besseges  to  Robiac  and  Mo- 
liere, 30. — Sections  showing  iron- 
stone mines,  34. 
France — Production  and  consumption 
of  coal  in  France,  by  T.  V.  Hall,  vi. 
49. — Introduction,  49. — History  and 
progress  of  the  French  production 
of  coal,  51. — French  importation  of 
foreign  coal — native  yield  and  foreign 
importation  in  1820, 52. — Produce  and 
importation  in  1825,  53. — Xative  and 
foreign  supply  in  1830,  54. — Ditto, 
1835,  55. — Consumption  of  fuel  in 
France  in  1835,  56.  —  Xative  and 
foreign  supplies  in  1840,  57. — Table 
showing  the  progress  of  the  French 
coal  trade  from  1820  to  1840,  58.— 
Imports  of  foreign,  1820  to  1840,  59. 
— Home  and  foreign  supplies  in  1841, 
60.— Effects  of  the  revolution  of  1848, 
61.— Revival  of  trade  in  1849,  63.— 
Home  and  foreign  supply  in  1850,  64. 
— Comparative  productiveness  of 
French,  English,  Belgian,  and  Ameri- 
can coal-fields,  at  various  dates,  65, 
66,  67. — Xative  yield  and  foreign  im- 
portation, at  various  dates,  66,  67.— 
Produce  of  other  countries,  70. — The 
French  coal-field,  73. — Varieties  of 
coal,  74.  —  Qualities  of  coal,  75. — 
Smithy  coal,  close-burning  coal,  76. — 
Anthracite,  77. — Lignite,  78. — Hard 
coal,  79.  —  Production,  value,  and 
average  price  per  ton  of  the  different 
kinds,  amount  of  labour  employed 
and  wages  paid,  81. — Consumption  of 
coal  in  France  from  1847  to  1856,  85. 
— Consumption  of  coal  extracted  from 
the  basin  of  the  Loire,  87. — Ditto, 
Valenciennes,  Creuzot,  and  Blanzy, 
88. — Belgian,  Prussian,  and  Bavarian 
coal,  90. — Uses  to  which  home  and 
foreign  supplies  are  devoted,  91, 93. — 
Quantities    used    in    manufacturing 
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iron,  94. — Materials  used  in  making 
iron,  95. — Prices  of  coal,  native  and 
foreign,    in     France,     98.  —  Tabular 
statement  of  cost  of  production  and 
selling   price    of    French    coals,   and 
market  value  of  foreign  coals  import*  d 
into  France  in  1852, 100. — Concluding 
observations,   106. — Ports  of  France 
and  Corsica. — Discussed,  vii.  2. 
Plate — General   commercial    map  of 
the   production,    importation,    and 
consumption   of    coal    in    France, 
during  the  year  1852,  vi.  49. 
Lake    Superior — Mining    districts    on 
the   north   shore   of,   by  Dr.  H.  A. 
Nicholson,    xxiv.    237. — General   de- 
scription, 238. — Geological    features, 
239.  — The    Laurentian    rocks,    239. 
—  The     Huronian     series,     239.  — 
The  Upper  copper-bearing  series,  or 
Nipigon  group,  239. — The  Sault  Ste. 
Marie    sandstones,    240. — Mines   and 
mineral  locations  of  the  north  shore, 
240.— Silver  Islet  mine,  241.— Thun- 
der Day  mine,  243. — The  Shuniah  or 
Duncan  mine,  244. — The  3  A  mine, 
244.— The  Silver  Lake  locations,  245. 
— The   auriferous   lodes  of    Shaban- 
dowan  and  Jack  Fish  Lake,  247. — 
Discussed,  248. 

Plates — 39.     Sketch    map,    showing 
the  relations  of  the  Lake  Superior 
mining  regions  to  the  inland  navi- 
gable   waters    and    chief    railway 
lines   of    Canada   and    the   United 
States. — 40.    Sketch  map  of   Lake 
Superior,  &c,  xxiv.  248. 
Lancashire — Some  of  the  leading  fea- 
tures of  the  Lancashire  coal-field,  by 
Jos.  Dickinson,  F.G.S.,  xv.  13.— Table 
of  superposition  and  connection  of  the 
principal  coal  seams   of   the   Lanca- 
shire coal-measures,  1  L-Discussed,  15. 
Lincolnshire — Ironstone  beds  in,  by  J. 
Daglish  and  K.  Howse,  xxiv.  23. — 
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Section  of  beds,  23. — Lower  lias  iron- 
stone, 24. — Characteristic  fos>ils,  25. 
— Blast    furnaces,   Analysis   of    iron 
ore    from    the    main    bed    of    iron- 
stone, near  Frodingham, 26.— Analysis 
of  forge  pig  iron  output,  middle  lias 
limestone,  27. — Section  of  a  pit  near 
Caythorpe,    28. — Analysis    of    Estmi 
mine    ore,    28. — Lower    oolite,    28. — 
Analysis  made  on  samples    dried   at 
212  deg.  Fall.,  29. — Lower  cretaceous 
or  neocomian  ironstone,  30. — Section, 
31.— Discussed,    31    and    157.— Ke- 
marks  by  D.  Adamson,  158. 
Plates — General   geological    map   of 
North  Lincolnshire. — Sketch  show- 
ing contour  and  section  of  country 
east  of  Frodingham. — Frodingham 
ironstone    field. —  Section,    Coleby 
shaft,  xxiv.  32. 
yetrfoundland  —  Coal  measures     and 
lower  carboniferous  strata  of  "Western 
Newfoundland,  notes  on,  by   Edwin 
Gilpin,     xxiii.     167.  —  Introductory 
remarks,  167. — Lower  carboniferous 
marine  limestones,  169.-^Sections  of 
strata,  170.— The  millstone  grit,  171. 
— The    middle    or     productive    coal 
formation,  172. — Section  of   a   four- 
feet    seam,    173. — Analysis    of    coal, 
173.— Difficulty  of  transport,  173. 
Plate — 35.  Sketch  of  the  carbonifer- 
ous district  of  St.  George's  Bay, 
Newfoundland,  xxiii.  169. 
New  South  Wales — Coal-field  of  New 
South   Wales,   by    H.    T.    Plew,    vi. 
27.  —  Sydney   sandstone,    28.  —  Illa- 
warra  district,  29. — Analysis  of  coal 
at,     30.  —  Section    from    Liverpool 
(N.S.W.)     to     Woolongong,    31.  — 
Fossil  flora  found  in  strata,  33. — Fos- 
sil fauna?  ditto,  34. — Extent  of  coal- 
field, 35. — Analysis  of  coal  from  the 
Jerusalem  basin,  37. — Age  of  c<  al  at 
the  Hunter  River  district,  38.— Col- 
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lieries  at  ditto,  38. — Sections  of  pits, 
Australian    Agricultural    Company's 
collieries,  39. — Cannel  coal  found,  46. 
— Analysis  of  coal,  48. — Table  show- 
ing increase  in  coal  trade,  48. — Iron- 
stone, 48. — Discussed,  22. 
Plates — 1.  Plan  of  a  portion  of  New 
SouthWales,  vi.  29.-2.  Sundry  sec- 
tions, 31. — 3.  Fossil  flora  of  the  coal, 
33.-4.  PossO  faunae,  34.-5.   Plan 
of  the  harbour  of  Xeweastle,X.S?W\, 
27. — 6.  Plan  of  portion  of  Hunter 
River   district,    showing  collieries, 
37. — 7.  Sundry  sections  along  lines 
marked  No.  6,  44.-8.  Plan  of  the 
Moreton  Bay  district,  48. 
Northern — Extent  and  probable  duration 
of  the  northern  coal-field,  by  T.  Y.  Hall, 
ii.  104.— Plan,  104.— Situation  of  the 
coal-field,    106.— Dykes    and    faults, 
109. — Rivers  and  ports,  115. — Depth 
of  water  of  the  rivers  and  harbours, 
127.— Strata  of  the  coal-field,  128.— 
Colliery  districts  and  coal  seams,  134. 
— Different  kinds  of  coal,  137. — Coal 
formation  in  the  Tyne  district,  143. 
—  Districts     distinguished     by     the 
nature  of  the  coal  they  produce,  147. 
— Household   district,    148. —  Coking 
coal  district,  158. — Steam  coal  district, 
164.— Doubtful  districts,  167.— Gen- 
eral remarks  on  the  districts,  171. — 
Area   of    the  districts,   183.— Public 
railways  and  docks,  186. — The  coal- 
field in  sections,  188. — Prices  of  coal, 
191. — Estimate  of  coal,  rents,  work- 
ing and  leading  charges,  195. — Num- 
ber of  collieries,  pits,  and  workmen 
employed,  197. — Statements  of  vari- 
ous authors  at  former  dates,  201. — 
Coal  raised  annually  in  Great  Britain, 
and   number   of  underground  work- 
men, 203. — Comparison  of    collieries 
in  Northumberland  and  Durham  with 
other  places,  204. — Blast  furnaces  im- 
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portant  to  the  coal  trade,  207. — 
Weight  of  coal  in  the  solid  and  in 
the  broken  state,  209. — Coal  and  coke, 
210. — Duration  of  the  coal-field  (com- 
municated by  G.  C.  Greenwell),  214. 
— Corrected  statement  of  blast  fur- 
naces, 224. — Author's  remarks  on  Mr. 
Greenwell's  communication,  225. — 
Author's  estimate  of  the  duration, 
&c,  226. — Concluding  observations, 
227. — Remarks  on  Australian  coal- 
measures,  232. — Errata,  236. 

Appendix,  ii.  268. 
Enumeration  of  collieries  in  the  steam 
coal  district,  270. — Ditto  Sundries, 
27L— Ditto  Household  district,  272. 
— Ditto    Coking    district,    274. — 
Thickness   of  workable   coal-seams 
under  the  coal-field,  277. — Proposed 
model  of  the  coal  district,  284. — 
Alphabetical  list  of  pits,  287. — Dis- 
cussed, iii.  4. — Abstract  of  list  of 
pits,  &c,  375. 
Northern — Geological  description  of  the 
Northern   coal-field,   its    dykes    and 
other  prominent  features,  by  X.  Wood, 
J.  Taylor,  and  J.  Marley,  xii.  153. 
Northern — Lead  mining  districts  of  the 
North  of  England,  by  Thos.  Sopwith, 
M.A.,  F.R.S.,  xiii.  187.— The  district 
described — Table  showing  the  produce 
of  lead,  in  the  years  1845  to  1862,  in 
the  counties  of  Cumberland,  Durham, 
and     Northumberland,     199.  —  Dis- 
cussed, xiv.  9. 

Plate — Section  of  strata  from  the  Fell 
Top  limestone  to  the  lowest  strata 
in   the  lead-mines   at   Allenheads, 
xiii.  187. 
Northern — Mining    in    the    mountain 
limestone  of  the  North  of  England, 
by  T.  J.  Bewick,  xviii.  163.— Mr.  Sop- 
with's  paper   alluded  to,    163. — The 
outcrop   of    the   carboniferous   lime- 
stone,   164. — The   ores  in    the  lime- 
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stone,  164.— The  veins  of  the  district, 
164. — The  dislocations,  165.— -Dykes, 

168. — Roman  remains,    171.— Royal- 
ties of    the  district,   172.— Mode   of 
leasing,  172. — Mode  of  working,  172. 
— Mode  of  dressing,   176. — Mode   i  f 
paying  the  miner,  17G. — The  principal 
adits  or  levels  of  the  district,  177. — 
Different    modes    of    boring,  178. — 
Hydraulic    machinery    employed    in, 
179. — Miners  free  from  accident,  180. 
— Health  of  the  miners,  180.— Wages 
of  miners,  181. — Popidation   of    the 
district,  181.— Yield  of  the  district, 
182.— Discussed,  150,  xix.  92-102. 
P/rt^es-Geological  map  of  the  district, 
xviii.  163. -Section  No.  1.  From  Crag 
Lough  to  South  of  Willimontswyke. 
—Section  No.  2.  From  Sevvingshields 
to  Carts  Bog  Colliery.— Section  Xo. 
3.  From  Shield-on-the- Wall  to  Stub- 
lick. — Section  No.  4.  From  Lower 
Keppermoor  to  Glendue,  182. 
Northern — Rivers,  ports,  and  harbours 
of   the    Great    Northern    Coal-field, 
by    T.    Y.    Hall,   x.    41.— Table    of 
the    quantity    of   coal    in  the   entire 
field,    61. — Yearly    consumption,   62. 
— Comparative     statement    of    ship- 
ment   I860,   63. — Do.  do.   coastwise 
and    foreign    1860,    64.— Depth    of 
water  in  rivers  and  harbours  on  the 
N.E.    coast,   65.  —  Shipments    com- 
pared with  other  districts,  66. — Pro- 
duce of  North  and  South  Wales,  with 
exports    in    I860,    67.— Produce    and 
shipments  of  Scotland,  I860,  68.—  Do. 
Ireland,  68.— Do.   Cumberland,  69  — 
Do.  Midland  Counties,  69.-70.— Coal 
shipments,    foreign     and     coastwise, 
1859-60,  70.— Patent  Fuel  do.  do.,  71. 
— Coals  brought  by  land  and  sea  with- 
in the    London    district,  72.— North 
Dock  at  Redcar,  73.— Discussion,  73. 
i>Zfl7e— Map  of   the  Great  Northern 
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Coal-field,  showing  the  facilities  of 
transit,  x.  41. 
Northern--  Upper  and  1<  >wor  beds  i  -f  coal 
in  the  comities  of  Northumberland 
and  Durham,  by  Nicholas  Word,  xi. 
101.— Objects  of  the  paper,  101  — 
Various  sections  of  the  coal-basin 
described,  102.— Section  of  metals 
sunk  through  in  Aid  pit,  Ridsdale, 
107.— Section  of  70-fathom  pit,  108. 
— General  section  from  Hareshaw  to 
the  Bellingham  seam,  110. — General 
section  from  the  Plashetts  to  the 
Lewis  Burn  seam,  111. — Sections  of 
the  Plashetts  seam  of  coaL  112. — 
Inclination  of  seams,  Limestones, 
114. — Diagram  showing  the  general 
relation  of  the  rocks  at  the  south  end 
of  the  Pentland  chain,  121.— Copious 
remarks  on  the  various  strata  of  the 
district,  122. 

Appendix — Section  of  strata  in  York- 
shire. 
piates— -Plan  of  Plashetts  coal-field, 
xi.    101.  —  Section    of    Plashetts 
coal-field,   104.— Section   from   the 
Tyne  to  the  Tweed,  115.— Section 
from  the  Plashetts  to  the  Canonbie 
coal-field,   117.— Extended   section 
from    the    Tees   to    the    Pentland 
Hills,    120.— Section    of    the   Mid- 
Lothian  coal-field,  125.— Map  of  the 
district  from  the  Tees  to  Fifeshire, 
128. — Forster's  section  of  (he  strata, 
134-  Section  of  strata  between  the 
Low  Moor  Better  Bed  and  the  Mill- 
stone grit,  141. 
NovaScoUa— Coal-fields  of  Nova  Scotia, 
by    John   Rutherford,  xix.  113.— Sec- 
tion of  strata  on  the  south  or  Joggins 
Shore,    115.      Do.    Victoria    Colliery, 
lower  seam,  117.— Do.  al   Chief 
an«l  St.  G  Uieries,  118.— Do. 

Spring    Hill    district,  119.— Analysis 
of  coal  at  Joggins  and  .Macau,  120.— 
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Do.  Styles   and    Spring    Hill,  121.— 
Section  of  strata  al   Success   Engine 
Pit  and  Foster  Pit,  123.— Do.  Mac- 
gregor    and   Stella   Scams,  124. — Do. 
Acadia  and    Inter-colonial    collieries, 
125.— Do.  passed  through  in  sinking 
a  shaft  by  the  Merigonish  and  Pictou 
mining  companies,  128. — Do.  showing 
method   of    working    at   the   Acadia 
Colliery,    130.  —  Analysis    of    Nova 
Scotia  coal,  by  Dr.  Dawson,  133. — Do., 
by  Prof.  Howe,  134. — Do.  from  upper 
and  lower  benches  of  the  Macgregor 
seam,  135. — Do.  of  Stella  coal  seam, 
135. — Do.  Montreal  and  Pictou  col- 
lieries, 135. — Do.  seams  on  east  side 
of  East  River,  136. — Section  of  strata 
at  Port  Hood,  137.— Do.  Hub  seam, 
140. — Do.    harbour   seam,    141. — Do. 
No.  3  pit,  Glace  Bay  Colliery,  141.— 
Do.   Engine  Pit,   Caledonia  Colliery, 
142. — Do.  Clyde  Colliery  and  Schooner 
Pond,  144. — Do.  Block  House  seam, 
145, 146.— Do.  Tracey  bed,  1 17.— Do. 
seam  at  Lingan,  149,  151. — Do.  from 
Cranberry  Head  to  Stubbard's  Point, 
152. — Do.  Lloyd's  Cove  seam,  155. — 
Do.  seams  at  No.  3  pit,  Ingraham, 
Collings,  &c.j  156. — Do.  seam  north 
of  Baulardarie,  157. — Analysis  of  coal 
from  Main  seam,  Sydney  mines,  158. 
— Do.  principal  seams  near  Low  Point, 
158. — Do.   seams   at    Glace  Bay  and 
Cow   Bay,   159. — Do.    Phelan   seam, 
Caledonia  Colliery,  159 — Do.  McAulay 
seam,   Gowrie    Colliery,   160.  —  Do. 
seams  at  Sea  Coal  Bay,  Carribon  Cove, 
163. — Do.  seams   at    Richmond    Col- 
liery, 163. — Relative  position  of  seams 
between   the   northern    crop    of    the 
McAulay    seam    and    the    Northern 
Head,  146. — Do.  between  Low  Point 
and  the  south  bar  of  Sydney  Harbour, 
150. — Statement  of  quantity  of  coal 
raised  and  shipped  from  1827  to  1869, 
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166. — Do.,    showing    distribution    of 
sales  of  coal  1866  to  1869,  167.— Do., 
showing    quantity   of    coal   raised  ii 
each  county  from  1866  to  1869,  167. 
Plates— 25. — Map  of  Nova  Scotia  — 
26.  Map  of  Cumberland  Coal-field, 
xix.    114.— 27.    Pictou    Coal-field, 
122.— 28.   Cape  Breton   Coal-field, 
138.— 29.  Section  of  Glace  Bay  dis- 
trict, Cape  Breton,  140.— 30.   Sec- 
tion showing  masses  of  shale  in  the 
Block  House  seam,  146. 
Pictou — Coal-field  of  Pictou,  by  Edwin 
Gilpin,  xxii.  139. — Section  of  oil  coal, 
142. — Section  of  main  seam,  Dalhousie 
pit,  1 13. — Section  of  measures,  143. — 
Analyses  of  Pictou  coal,  144. 
Plates— 33.  Map  of  the  Pictou  Coal- 
field.— 34,35.  Main  seam  workings 
Pictou,  xxii.  148. 
Russia — Coal-fields  and  mining  indus- 
tries of  Russia,  by  J.  B.  Simpson,  xxiv. 
3. — Geological  knowledge  of  the  coun- 
try, 3. — Description  of  the  coal-fields 
at  present  being  worked,  4. — Central 
Russian    or    Moscow    coal-field,   4. — 
Sections  at   Towarkowa  and  Tchul- 
kovo,  5. — Wages,  6. — Analyses  of  coal, 
7. — Donetz   or   South  Russian   coal- 
field, 8. — Analysis  of  Khartsis  coal,  8. 
—Ural  coal-field,  9.— Sections,  10, 11. 
—Coal-fields  of  Poland,  11.— Thick- 
ness of  seam  « >f  coal,  12. — Wages,  12. — 
Other  coal-fields,  13.— Statistics  relat- 
ingto  the  production  and  consumption 
of  coal  in  Russia,  13. — Rate  of  pro- 
duction, 1830  to  1871,  13.— Imparts 
from   England,  14. — Quantities  com- 
pared with  populations,  Great  Britain 
and  Russia,  14. — Mileage  of  railways, 
1838-73,  15.— Other  mineral  produc- 
tions of  the  country,  15. — Productions 
of  ironstone,  1830  to  1871, 16.— Total 
mineral  production  of  Russia  in  1871 
compared  with  Great  Britain,  16. — 
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Gold  washings  of  Siberia. — Number 
of  hands  employed. — Consumption  of 
wood,  17. — Import  of  minerals,  18. — 
Discussed,  18  and  150. 
Plates — 1.  Gei  logical  map  of  Russia. — 
2.  Map  of  the  Central  Russian  coal- 
field.— 3.    Section  across  a  portion 
of  the  Central  Russian  coal-field. — 
4.  Section  of  strata,  Tula  district. 
— 5.   Exterior  of  a  Russian  colliery. 
— 6.    Map  of  a  portion  of  the  Ural 
c  al-field.— 7.  Coal-field  of  Poland, 
xxiv.  22. 
Somersetshire — Section  of  Bristol  coal- 
field, Somersetshire,  by  G.  C.  Green- 
well,  x.  105. — Quantity  of  coal  in,  110. 
— Discussed,  113. 
Somersetshire — Coal-field  of  EastSomer- 
set,  by  G.  C.  Greenwell,  ii.  258.— Sec- 
tions of  strata,  259. — Discussed,  iii.  28. 
Plates — 1.  Geological  map  of  parts  of 
Somersetshire  and  Gloucestershire. 
— 2.  Section  of  East  Somerset  and 
Gloucestershire  coal-field. — 3.  Sec- 
tion of  strata  across  the  great  and 
overlap£faults  in  the  manor  of  Rad- 
stock. — 4.  Section  of  the  Bull  coal 
vein,  Radstock,  ii.  258. 
South    Wales — South    Wales    coal-field, 
by    Thomas    Forster    Brown,    xxiii. 
197.— History,   197.— Table   showing 
quantity  of  coal  taken   into   London 
from    the    South    Wales    coal-field, 
199. — Development    of    iron     trade, 
shipment    of    coal,    exports,    200. — 
Coal  raised   since  1860,  collieries    at 
work     in     1872,    patent    fuel     sent 
coastwise,    201. —  Patent    fuel    sent 
to  foreign  countries,  coal  shipped  in 
1872,  202. — Shipments  from  Cardiff, 
1864  to   1873;    extent    of   coal-field, 
203. — Millstone  grit,  204.— Mountain 
limestone,   old   red    sandstone,   upper 
Devonian,    205. — Silurian,  hypogene, 
scenery,  206. — Description  of  strata, 
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upper  Pennant  series,  207. — Lower 
Pennant  series,  analyses  of  ironstones, 
208.— White  ash  series,  209.— Iron- 
stones, 211.— Analyses  of,  211,  214  — 
Fireclay,  building-stone,  faults,  215. 
— Slips,  anticlinal,  change  of  quality, 
216. — Theories  for  change  of  quality, 
217. — Quantities  of  coal  wrought  and 
unwrought,  218. — Winning,  deepest 
working  pits,  mode  of  working,  219. 
— Single  and  double  road  stalls,  long- 
wall,  220.— Ventilation,  222.— Guibal 
fans,  223.  —  Underground  haulage, 
224.  —  Division  of  labour,  225.  — 
Winding-engines  and  pit-fitting, 
227,  228.— Pumping  appliances,  229. 
—  Pumping-engines,  230.  —  Bt  tilers, 
coke-ovens,  development  of  coal-field, 
231. — Output  of  single  collieries,  232. 
— New  winnings,  233. — Xew  applian- 
ces for  sinking,  character  of  the  men, 
234. — Fitting,  turns,  ports  and  docks, 
235.  —  Imports,  236. — Quantities  of 
different  articles  shipped  at  Penarth, 
1865  to  1873,  238.— Trade  at  Bute 
Docks,  1839  to  1873,  239.— Traffic 
over  Taff  Vale  Railway,  240.— Dock 
accommodation  at  Swansea,  211. — 
Importsand  exports,  212. — Ironworks, 
243. — Furnaces  using  coal  containing 
bitumen,  214. — Coal  used  in  manufac- 
ture of  pig-iron,  211.  —  Mills  and 
forges,  215.  —  Steel-works,  246. — 
Other  industries,  copper  ores  pur- 
chased, 2  17.  —  Manufacture  of  tin 
plates,  lend  smelting,  218.  —  Other 
minerals,  219.  —  Future  prospects, 
newer  formations,  249. — Fossils,  251. 
Appendix  —  Coal-seams  in  western 
division,  251.  —  Lower  Pennant 
series,  255. — White-ash  series,  256. 
Plates — 12.  General  vertical  section 
in  the  eastern  portion  of  the  South 
Wales  Coal-field.—  13.  Single  road 
stall,  Xo.  3  Rhondda  seam. — 44. 
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Double  road  stall,  No.  2  Rhondda 
scam.  —  45.    Long-wall,    Aberdare 
apper   four-feet    seam.— 46.    M<  de 
of  working  where  the  measures  are 
steep,  secticms  of  big  and  little  rock, 
xxiii.  256 — Large  map  of  the  South 
Wales  coal-field. 
Staffordshire    (North)  —Miners    and 
mining   in   the   North    Staffordshire 
coal-field,  by  John  HedleV,  ii.  242.— 
Area,    &c,    242. — Faults,    ironstone, 
243.  —  Blast   furnaces,  244.  —  Iron- 
works, 245.— Sections  of  mines,  2 17. 
— Remarks  on  mining,  251. 
Plates  —  North    Staffordshire    coal- 
field.— Sections  of   mines. — Board 
and  pillar,  called  cross-heading. — 
Long    work.  —  Punch-and-thirl. — 
Rowhurst   coal.  —  Burnwood  coal 
and  ironstone. — Plan  of  long  work. 
— Enlarged  plan  of  long   work. — 
Long    work    at    Rowhurst.  —  Do. 
Burnwood. — Goaf  work  for   iron- 
stone, ii.  242. 
Styria — Coal-measures  of  Styria,  by  T.  Y. 
Hall,  iv.  55. — Coal  produced  in  Austria, 
61. — Want  ( if  tidal  rivers  and  harbours 
in  Austria,  62. — Table  of  capital  and 
men  employed  and  coal  produced  in 
the   United    Kingdom,  68.  —  Capital 
employed  for  shipping  and  conveyance 
in  the  United  Kingdom,  69. — Table 
of  production  of  ore  and  capital  and 
workpeople   employed,    70. — Table — 
grand  total,  workmen,  capital,  quan- 
tities,  and   cost,   72. — Do.,  75. — De- 
scription of  the  coal  mines  of  Buch- 
berg,   76. — Cost   of   production,  car- 
riage, and  prices,  83. — Estimated  cost 
of    working   the   mines,  89.  —  Great 
southern  line  of  Austria,  91. — Cavern- 
ous regions  of  Carriola,  94. — Distri- 
bution of  coal  in  the  British  Isles,  96. 
— Analysis   of    ores,   100. — Prices    of 
iron  from  1805  to  1855,  101. 
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Plates — Ma]>  showing  the  valley  of  the 
Sann,    section    of    coal-scams   near 
Cilli. — View  of  Styrian  country. — 
Section  of  grotto  at  Adelsberg. — 
Monument  in  do. — Interior  of  the 
grotto   at   Adelsberg  (2  plates). — 
Tournament  Hall. — View  of  coal- 
mines at    Buchberg. — Mount  Cal- 
vary, iv.  106. 
Turkey— Coal-field  of  Turkey,  by  H.  G. 
Longridge,  iii.  61. — Rodosto  coal  dis- 
trict, 67. — Section  of  strata,  68. — Dr. 
Lyon  I'layfair's  report  on  Turkish  coal 
specimens,    69.  —  Letter    from    Dr. 
Playfair   to  Sir  C.  Trevelyan,  71.— 
Extract  from  jurors'  report,  Exhibi- 
tion 1861,  71. — Letter  from  the  Lords 
of  the  Admiralty  respecting  quality 
of,  72. — Analysis  of  the  Erekli  coal, 
by  Professor  Hitchcock,  73. — Do.  of 
the  Silivria,  Rodosto,  and  Erekli  coals, 
by  Richardson  and  Browell,  73. — Dis- 
cussed, 54  and  233. 
Plates.— -1.  Sketch  of  the  Erekli  coal 
district. — 2.    Ideal  section  of    the 
limestone    and    millstone    grit,   at 
Cosloo. — 3.  Ideal  section  of  present 
working  seams  at  Cosloo,  iii.  61. 
Yorkshire — Variations  in  the  thickness 
and  character  of   the  Silkstone  and 
Barnsley  coal-seams  in  the  southern 
part  of  the  Yorkshire  coal-field,  and 
the  probable  manner  in  which  these 
and  similar  changes  have  been  pro- 
duced, by  Professor  A.  H.  Green,  xxv. 
13.— Discussed,  20. 
Plate — 1.  Diagrams  illustrating  the 
changes  in  the  Silkstone  and  Barns- 
ley  coal,  and  diagrams  explaining 
the  thickening  of  a  parting  in  a 
coal-seam,  and  the  breaking  up  of 
a  coal-seam  and  its  replacement  by 
shale  and  stone,  xxv.  22. 
Coal-gas,  combustion  of,  to  produce  heat, 
by  John  Wallace,  xxiii.  47. — Experiments 
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on  the  proportion  of  gas  and  air  mixed 
previous  to  combustion,  50. — The  linn- 
sen  flame,  51. — Time  taken  to  boil  water 
with    various    burners,    52. — Requisite 
qualifications  for  a  gas-furnace,   53. — 
Apparatus  for  regulating  heat,  57. 
Plates — 15.  Diagram  of  flame. — 16.  Ap- 
paratus for  burning  gas  under  pres- 
sure.— 17.  Regulator,  xxiii.  61. 
Coal-gases,  remarks  on,  by   Professor  A. 
Freire-Marreco,  xxii.  25,  135;  xxv.  41. 
Coal-getti>"G  :  effect  of  working  over  or 
underlying  seams,  by  G.  Elliot,  iv.  141. — 
Discussed,  v.  15. 

Plates — 1.  Plan  of    Usworth  Colliery. 
— 2.    Workings    at    Monkwearmouth 
Colliery,  iv.  141. 
Coal-getting,  Grafton  Jones'  machine  des- 
cribed   by    Arnold    Lupton,    xix.    239. 
— Discussed,  242. 
Coal-getting,  patents  connected  with,  Ap- 
pendices  to   vols.   xvii.   to    xxv.,  both 
inclusive. 
Coal-getting,   working   thin    seams,   with 
observations  on  long-wall  and  board-and- 
pillar  work,  by  G.  C.  Green  well,  iv.  193. 
— Discussed,  v.  5. 

Plates — 1.  Heads  working  on  the  level. 
- — Ditto  on  the  rise,  iv.  193. 
Coal-getting  and  air-compressing  machi- 
nery, by  Hurd  and  Simpson,  xxiii.  107. 
— Discussed,  111. 

Plates — 28.  Elevation    of  the  machine 
as  arranged  for    under-cutting. — 29. 
Arranged  for  driving  narrow  work. — 
30.  Retort  for  heating  the  compressed 
air. — Wedge  for  breaking  up  the  coal. 
— 31.   Portable  air-compressing    ma- 
chine (elevation). — 32.  Ditto  (plan). 
— 33.  Air-compressing  machine  as  ar- 
ranged for   compressing   the    air   at 
bank,  xxiii.  112. 
Coax-mixes,  minerals  and  salts  found  in, 
by    R.    C.    Claphani    aud    J.   Daglish, 
xiii.   219. — Analyses  :    Coal  at  Tanfield 
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Colliery,  219. — Coal  at  Cowpen  Colliery 
low  main  seam,  220. — Coal  at  Haswell 
Colliery,  220. — Fire-clay,  blue  shale,  bi- 
tuminous shale,  and  clay  ironstone,  221. 
— Metal  tubbing  taken  from  shaft-  at 
Hetton,  221.— Sandstone,  222.— Ma-ne- 

sian  limestone,  222 Minerals,  ic,  found 

in  coal,  222. — Coal  pyrites  at  Walker, 
223. — Copper  pyrites  at  Seaton  Colliery, 
224. — Sulphuret  of  lead  or  galena  taken 
f r<  >m  Seaton,  224. — Salts  formed  by  de- 
composition and  re-combination,  225. — 
Water  at  Grange  Colliery,  226. 
Coal-mines,  rating  of,  by  G.  C.  Greenwell, 
xiv.  93.— Discussed,  92-102.— Remarks 
on  Mr.  Hedley's  Paper,  xxii.  145. 
Coal-mines,  rating  of,  by  T.  F.  Hedley, 
xxii.  117, 137.— Discussed,  131, 149, 154. 
Coal-mines  and  ironworks  at  Besseges, 
South  of  France,  by  M.  Dunn,  v.  27. — 
Coal  at  Moliere,  30. — Analysis  of  coal 
at  Moliere,  30. — Mode  of  working,  30. 
— Expense  of  raising  a  ton  of  coal,  31. — 
Cost  of  coke-making,  33. — Cost  of  manu- 
facturing pig  iron,  34. — Result  of  manu- 
facturing iron  from  the  pig,  35. — 
Duties  upon  coal  and  iron  imported  into 
France,  40. 

Plates — Geological  map  of  district,  v. 
27. — Profile  of  the  mountain  of  Bes- 
seges, 21. — Section  from  Besseges  to 
Moliere,  30. — Sections  showing  iron- 
stone mines  belonging  to  the  Conces- 
sion, 34. 
Coal-mixixg,  by  Nicholas  Wood,  John 
Taylor,  and  John  Marley,  xii.  149. — de- 
scription of  the  Tyne  and  Wear,  150. — 
Ditto,  the  Tees,  151. — Synopsis  of  the 
coal  districts  of  the  Tyne,   Wear,  and 
Tees,  152.  —  Geological  description  of 
the  Northern  coal-field,  its  dykes,  etc., 
153. — On  the   economic   uses   of    the 
various   beds,    159. — Early    history   of 
coal   and  coke,  164. — Development   of 
the  coal  and  coke  trade  to  1862,  168. 
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—Traffic  on  Stockton  and  Darlington 
Railway  from  1828  to  1862,  172.— 
Statement  of  coal  and   cuke   conveyed 

by   North- Eastern  Railway  from.  1851 
to  1862,  173. — Analysis  of  coking  coal, 
Hutton  household  coal,  low  main   best 
steam  coal,  anthracite  best  steam  coal, 
Durham  coke,   174. — Account  of  new 
discoveries    connected    with    the    coal 
and  coke  trade,  175. — Sinking»pits,  179. 
— Draining     mines,    181.  —  Modes     of 
working,  182. — Ventilating  and  light- 
ing, 184. — Quantity  of   air  at  Hetton, 
Elemore,    and    Eppleton    collieries    in 
1863,  186,    188.— Analysis    of    inflam- 
mable gases  at  Wallsend  Colliery,  Ben- 
sham  seam,  190. — Ditto,  Bensham  and 
low  main  seam,  Jarrow  Colliery,  190. — 
Ditto,  Bensham  seam,  Hebburn  Colliery, 
190. — Ditto,  high  main  seam,  Killing- 
worth   Colliery,   190.  —  Ditto,    Hutton 
seam,  Gateshead  Park  Colliery,  190. — 
Underground  conveyance  of  coal,  191. — 
Effects  of  railway  and  screw  steamers, 
194.— Duration  of  the  coal-field,  197.— 
Produce    of    coal    in    Northumberland 
and  Durham  in  1861,  198. 
Appendix — Composition  of  coal,  199. — 
Calorific  value  of  household,  gas,  steam, 
and  coking  coal,   199.  —  Coke,  assay 
from,  199.— Gas  analysis,  199.— Ulti- 
mate analysis,  200. — Analysis  of  cinder 
coal  at  Haswell,  63  yards  from  the 
dykes,  and  at  the  dykes,  200. — Analysis 
of  gas  at  twenty-six  different  collieries, 
201. — Carbonic   oxide   destroyed  the 
men  at  Hartley,  202. — Experiments 
with  carbonic  oxide  in  the  flame  of  a 
candle,    202.  —  Mineral    and    brine 
springs,  203. — Analysis  of  water  at 
Wingate  Grange,  St.  Lawrence,  and 
Wallsend  collieries,    203.  —  Minerals 
found   in   the  coal-measures,  204.  — 
Analysis  of  iron   pyrites  at  Walker, 
204. — Copper  pyrites  at  Seaton  Col- 
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liery,  205.  —  Galena  at  Seaton  Col- 
liery, 205. — Arsenic  and  Antimony, 
205.— Sulphuret  of  nickel,  206.— Sul- 
phate of  baryta  found  by  analysis  of 
water  at  Walker  Colliery,  206.— Phos- 
phate of  lime  at  Newsham  Colliery, 
near  Blyth,  206. — Analysis  of  mineral 
wax  or  grease  from  Shotley  Bridge, 
206.— Pit  shafts,  lining  of,  206.— 
Analysis  of  decayed  metal  tubbing, 
207. — Synopsis  of  organic  remains, 
207.  —  Boring,  214.  —  Coal-cutting 
machine,  214. — Washing  small  coals, 
214.  —  Waste  heat  of  coke-ovens 
utilized,  216.  —  Ammonia  generated 
in  making'j^coke,  217. — Wilkinson's 
plan  for  making  coke,^2l7. — Ram- 
say's ditto,  218. — Discussed,  xiii.  42. 

Plates — Geological  map  from  the  Firth 
of  Fortlrto  the  Tees,  xii.  149.— Sec- 
tions :  Pentland  Hills  to  the  Tees, 
158.— Dolphington  Hill  to  Stublick 
Dyke,  158. — The  upper  coal-measures 
from  Hownes  Gill  to  Monkwear- 
mouth,  158. — South  Wingate  to  the 
Cocpiet,  158. — Canonbie  to  Plashetts 
coal-fields,  158. — Drawing  illustrative 
of  underground  conveyance  of  coal, 
192.  —  Washing-apparatus  at  South 
Tyne  Colliery,  215. — Section  of  cut- 
tings at  Riccarton  Junction,  xiii.  43. 
— Canonbie  coal-field,  44. 
Coal-mining  in  China,  progress  of,  by  T. 

Y.  Hall,  xv.  67. 

Plate — Illustrative  map,  xv.  67. 
Coal-mining  in  the  counties  of  Derby  and 

Nottingham,  with  mode  of  working  by 

"long-wall,"  by   J.    T.  Woodhouse,  x. 

117. — Long-wall  coal,  127. — Discussed, 

137. 

Plates— Plan  of  district,  x.  117. — Sec- 
tion of  the  strata  in  Derbyshire,  119. 
— System  of  working  and  ventilating 
Shipley  colliery  (soft  coal  seam),  125. 
— Do.  (hardjjcoal  seam),  127. 
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Coal-mining    in    North   Staffordshire,   by 
John   Hedley,  ii.   212.  —  Iron-works  in 
the  locality,  2 14. — Section  at  Silverdale, 
west    side    of   basin,    217. — Ditto    near 
Burslem,  east    side  of  basin,  249. — lie- 
marks  on  mining,  251. 
Plates— 1.  Plan  of  North  Staffordshire 
coal-field. — 2.    Sections    on    the  west 
side  of  basin  at    Silverdale  Colliery, 
and   Section   on   east   side   of    basin 
at  Burslem. — 3.  Diagram  illustrating 
board   and  pillar    working. — 4.   Dia- 
grams   illustrating    long    work,    and 
punch-and-thirl  work. — 5.  Section  of 
Rowhurst  coal ;   section  of  Burnwood 
coal  and  ironstone. — 6.  Plan  of  long 
work.  —  7.    Enlarged  plan  of  ditto. 
— 8.    Rowhurst    long    work,    Burn- 
wood  long  work,  goaf  work,  section 
of  ditto,  ii.  241. 
Coal-raising,  patents  connected  with,  ap- 
pendices to  vols.  xvii.  to  xxv.,  both  in- 
clusive. 
Coal-screening  and    loading,  a    new    and 
improved    method,   by    Robert    Miller, 
xxi.  295. 
Coal-seams,     peculiarities     of    the    Tyne 
low   main,    by    T.    G.    Hurst,    viii.  23. 
—  Discussed,    97.  —  Comparative    age 
of  English  and  Continental  coal-fields, 
107. 

Plates — Plan  of  the  low  main  seam,  viii. 
23. — Ideal  sections  of  low  main  seam, 
showing  the  five  eras  of  deposition, 
28. — Section    from    Cramlington    to 
Hester   pits,   32. — Do.    Burradon   to 
Whitley,  32. — Do.  showing  the  rela- 
tive period  or  date  of  disturbances, 
33. — Bands  and  separations  of  coal- 
beds,   99. — Section   of   low   main   at 
Cramlington   colliery,   showing  posi- 
tion of  a  broken  stem,  101. 
Coal-tar  used  for  preserving  timber  under- 
ground, xii.  37. 
Coal-washing  apparatus  at  Ince  Hall,  by 
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G.  Gilroy,  xv.  61.— Discussed,  63,  127, 

143. 

Plate — Drawing  of  apparatus,  xv.  61. 

Coal- woukixg,  committee  appointed,  xix. 

58. 

Coal- working,  different  modes,  xviii.  24, 27. 

Coal-working,  Jones  and  Bidder's  machine 

for  working  and  breaking  down  c;  >al,  xix. 

11.— Discussed,  13,  96. 

Coal-working,  mode  in  South  Wales,  xxiii. 

219. 
Coal-working,  the  main  seam  at  Moira,  in 
Leicestershire,  by  Geo.  Fowler,  x.  161. 
— Moira  coal  Liable  to  spontaneous  com- 
bustion, 164. — Discussed,  167. — Exclu- 
ding air  to  prevent  spontaneous  combus- 
tion,   167. — Pyrites,   decomposition    of, 
uot  a  promoter  of  spontaneous  combus- 
tion, 168, 170, 173-Metamorphic  changes 
in  coal  and  gradual  elimination  of  the 
gaseous  elements,  168. — Oxygen  element 
eliminated,  169. — Presence  of  the  pyrites 
in  the  Moira  seam,  175. — Spontaneous 
combustion  in  South  Wales  coal,  179. 
— Do.  Killingworth  coal,  181. 
Plates — Plan  showing  method  of  work- 
ing the  Moira  main  coal,   x.  161. — 
Diagram  of  gate-road,  164. 
Coal-working   by    long-wall,    by    Mr.    G 

Fowler,  xix,  27. — Discussed,  37,  86. 
Coal-working  by  the  long-wall  system,  by 
W.   Lishman,  xvi.  45. — Discussed,  xvi. 
42,  107. 

Plates — Mode  of  working  in  the  Brock- 
well  seam,  Newton  Cap  Colliery,  xvi. 
45. — Do.  Five-Quarter  Seam,  Clifton 
Hall  Colliery,  47. — Working  the  bro- 
ken on  the  board-and-pillar  system,  48. 
Coal-working,    records    of   the    Northern 
Coal-field,  by  W.  Green,  jun.,  xv.  175. 
(This    paper     is    a     Chronological 
History  of  the  events  which  hare 
occurred   in    the   Northern    Coal- 
field from   the  Roman  occupation 
to  the  year  1865.) 
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Appendix  A — Record  of  law-suits  con- 
nected with  the  coal-trade,  xv.  226. 
Appendix    B  —  Colliery    accidents    in 
Northumberland  and  Durham,  from 
1658  to   1865,  xv.  271.— Discussed, 
xvi.  5. 
Coal-working;  the  thick  or  ten-yard  seam 
of  South  Staffordshire,  by  Henry  John- 
son, x.  183. — Section  of  the  thick  coal 
at  the  Heath  Colliery,  West  Bromwich, 
184  —  "  Gait-roading,"  184 — Air  head- 
ing, 186. — Opening  the  work,  187. — Bolt 
holes,  187. — Getting  bottom  coal,  187. 
— Cutting  the  top  coal,  188. — Roof  and 
floor,  189.  — "  Cutting-in  "  at  the  bolt 
hole,  190. — Opening  of  a  new  side  of 
work,    190. — Robbing    the    pillars    or 
"soss,"  190. — Butties,  or  charter-mas- 
ters,  191.  —  Fire-stink   or  spontaneous 
combustion,  192. — Gases  peculiar  to  the 
district,  193. — Faults,  195. — Ventilation, 
197. — Discussed,  197. — Pyrites  a  source 
of  spontaneous  combustion,  197. — Ex- 
treme difference  in  cpiality  of,  197. 
Plates — Section  of  the  thick  coal  at  the 
Heath  Colliery,  x.  184. — Drawing  of 
the  "  pillar-and-stall "  workings,  188. 
— Section  of  Park  Colliery  thick  coal 
worked    by    pillar-and-stall,   195.  — 
Section  of  Hawn  Colliery  worked  by 
Long-wall  at  Twice,  195. 
Coal-working  by  pillar,  in  the  Northum- 
berland and  Durham  collieries,  by  S.  C. 
Crone,  ix.  17. — Use  of  Davy  and  Geordy 
lamps,  26. — Discussed,  29. 
Plates — Old  coal-workings  in  the  Hut- 
ton  seam,  Dipton  Colliery,  ix.  18. — 
Partial   pillar-working    at   the    high 
main  seam,  Killingworth,  19. — Pillar- 
workings  at  Dipton  Colliery,  20. — Sec- 
tion of  strata  in  the  shaft  of  do.,  20. 
— High  main  seam  pillar-workings  at 
Killingworth,  north-west  division,  24. 
— Do.,  north-east  division,  24. — Do., 
south-west  division,  24. — Do.,  south- 
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east  division,  24 — Low  main  pillar- 
workings,  Seaton  Burn  Colliery,  27. 

Coal-working  by  pillar  in  the  South  Dur- 
ham and  Cleveland  districts,  by  William 
Spencer,  jun.,  viii.  87. — Discussed,  175, 
ix.  16. 

Plates — Section  through  part  of  Woodi- 
field  Royalty,  viii.  87. — Diagrams  of 
mode  of  working  at  do.,  89,  90,  91. — 
Do.  Bitchbum  Colliery,  92.— Do.  Shil- 
don  lodge,  93, 94. — Do.  Eston  Colliery, 
95. 

Coates,  C.  N.,  elected  graduate,  May  3, 
1866 ;  member,  1870 ;  resigned,  1876. 

Cobbold,  C.  H.,  elected  student  May  3, 
1873. 

Cochrane,  A.  B.,  elected  1856,  resigned 
1859. 

Cochrane,  B.,  elected  December  6,  1866. 

Cochrane,  C,  elected  June  3, 1857. 

Cochrane,  H.,  elected  March  4,  1871. 

Cochrane,  W.,  elected  1859 ;  on  Council 
1866  to  1870 ;  Vice-President,  1870  to 
1873,  and  1874  to  date;  on  duties  of 
Secretary,  xvi.  23. — Asked  to  give  evi- 
dence before  the  committee  of  the 
House  of  Commons  on  technical  educa- 
tion, xvii.  65. — Contributed  on  the  fol- 
lowing subjects : — Explosion  of  gas  in 
boiler  flues,  ix.  162. — Guibal's  ventilat- 
ing fan,  xiv.  73. Harrison's  cast-iron 

steam-boiler,  xvi.  35.  —  Guibal's  and 
Lemielle's  systems  of  ventilation  com- 
pared, xvi.  57. — On  the  Guibal  and  Le- 
mielle  systems  of  ventilation,  xviii. 
139. 

Cockburn,  G.,  elected  December  6,  1866. 

Cockburn,  W.,  elected  October  1,  1857 ; 
contributed  on  the  following  subjects : — 
on  the  haulage  of  coal  underground  in 
the  Cleveland  district,  xvi.  95. — On  the 
carboniferous  limestone  of  South  Dur- 
ham and  North  Yorkshire,  xxi.  257. 

Cockburn,  W.  C,  elected  student  July  2, 
1872. 
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Cockerill,  M.  J.,  experiments   in  coke 

manufacture,  xxii.  13. 
Cockix,  G.  M.,  elected  student  November 

2,  1872. 
Coe,  W.  S.,  elected  February  5,  1876. 
Cohesive  strength  of   iron  wire-rope,  vii. 
211.— Wire,    212.— Do.    heated,   212.— 
Do.  spliced,   213,  214.— Steel,   215.— J 
chain,    216. — Do.     heated,    217. — Cold 
rolled    iron,    viii.    13. — Newall's    steel 
wire-rope,  17. — Cement,  ix.  146. 
Coke,  R.  G.,  elected  May  5,  1859. 
Coke,  early  history  of,  xii.  161. — Waste 
heat   of   ovens   utilized,  216. — Wilkin- 
son's plant  for  the  manufacture  of,  217. 
— Ramsay's  do.,  218. 
Coke,  experience  afforded  in  the  manufac- 
ture of,  during  the  last  twelve  years,  by 
A.  L.  Steavenson,  xxii.  3. — Utilization 
of  the  constituents  of  the  gases,  4. — 
Purification  of  materials,  8. — Sulphur  in 
coal,  9. — Chemical  de-sulphurization,  9. 
— Philippart's    experiments,   10. — Coke 
heated  with  steam,  11. — M.  Regnaulfs 
experiments,  11. — Calvert's  process,  11. 
— Washing  the  coke  with  hydro-chloric 
acid,  12. — Saturation  of  coke  with  oxy- 
gen, 12. — Application   of   air,  by  MM. 
Grandidier  and  Rue,  12. — Experiments 
at  Mr.  CockerilFs  works,  13. — Berthier, 
13,  14. — Utilization  of  heat  in  the  gases 
from  ovens,  15. — Experiments  at  South 
Brancepeth  Colliery,  15. — Discussed,  19. 
Plates — 1  to  6.  The  Pernolet  oven.— 7 
to  11.  The  Appolt  oven,  xxii.  20. 
Coke,  manufacture  of,  in  Newcastle  and 
Durham,  by  A.  L.  Steavenson,  viii.  109. 
— Iron-works  supplied  by  the  Northern 
coal-field,    109. —  Average    analysis    of 
coking  coal,  113. — Object  of  the  process 
of  coking,  113.-Rogers  and  Mackworth's 
patent  coke-kilns,  113. — Ebelman's  an- 
alysis of  gases  evolved  during  process, 
115. — Bleibtreu — preparing  coke  with- 
out sulphur,  122.- — Analysis  of  ash  of 
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coke,  123. — Bessemer 's  patent  for  remov- 
ing impurities  from  coal,  124. — Manu- 
factures from  washed  coal,  by  Mr.  Mor- 
rison, 24. — Coke  compared  with  coal  as 
fuel,  124. — -Analysis  of  average  coke,  125. 
— Fotkergill  on  the  superior  value  of 
coal  to  coke  in  locomotives,  125. — Im- 
mediate intense  heat  generated  by  coke, 
126. — Cost  of  production,  127. — Outlay 
per  oven,  127. — Quantity  of  iron  made 
by   coke,  127. — Total   quantity  of  coke 
used  in  the  United  Kingdom,  128. 
Appendix — Yield  in  open-burning  and 
flued  ovens,  129. — Cost  of  laying  on 
water  for  200  ovens,  130. — Of  neces- 
sary gangways  for  the  same,  130. — Of 
small  coal-tub,  131. — Of  building  one 
oven,  131. — Of  stack  or  chimney  for 
42  ovens,  132. — Of  building  main  and 
side  flues  to  42  ovens,  133. — Of  manu- 
facture per  ton,  131. — Of  upholding 
ovens,  134.  —  Working-gear  required 
for  200  ovens,   loaded  from  the  top, 
135. — Cost  of  oven-door,  iron  frame, 
&c,     135. — Discussed,    ix.    3. — Coal 
coked  by    galvanic   battery,   by  Mr. 
Ramsay,  9. 
Plates— \.    Plan    of   coke-ovens   near 
Newcastle,  viii.  109. — 2.  Ground  plan 
of  coking-ovens,  114. — 3.  Front  view 
of  do.,  114. — 4.  Cross  section  of  do., 
115.  —  5.    Drawing    gear,    117.  —  6. 
Drawing   of   small   coal-tub,  131.  — 

7.  Front  view  of  oven-door,   135.  — 

8.  Size   of   bricks   used  in  building 
ovens,  132. 

Supplemental  y  paper  to  above,  by  A. 
L.  Steavenson,  ix.  35. — Breckon  and 
Dixon's  patent  for  constructing  coke- 
ovens,  35. — Joseph  Dinning's  patent, 
37.— The  Anchor  oven,  39.— Thomp- 
son's coke-oven,  40.  —  Claridge  and 
Roper's  mode  of  de-sulphurizing  coke, 
41. — Mackworth's  patent  oven,  13. — 
Roarers  and  Mackworth's  oven,  44. — 
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Church's    improvements,    45. —  Dis- 
cussed, is. 
Plates — 1.  Breckon  and  Dixon's  method 
of  constructing  coke-ovens,  ix.  35. — 
2.  Joseph  Dinning's  coke-ovens,    36. 
— 3,  4,  5.  Illustrative  of  the  "Anchor" 
oven,  36. — 6.    Roper   and    Claridge's 
patent  coke-oven,  42. — 7.  Mackworth's 
patent    railway    coke-oven,   43.  —  8. 
Rogers  and  Mackworth's  patent  coke- 
kilns,    44.  —  9.    Church's    improve- 
ments, 45. 
Coke-Ovens. — Coppee's  patent  ovens,  and 
the  extent  to  which  their  waste  gases  can 
be    utilized,   by    Emerson    Bainbridge, 
xxii.  81. — Introductory  remarks,  81. — 
Varieties  of  coal  produced  in  England, 
82. — Purposes  for  which  coke  is  used  in 
this  country,  83. — The  Beehive  oven,  84. 
— Cost     of    ditto,    84. — Principles    on 
which  the  Coppee  oven  is  designed,  84. 
— First  cost  of  the  ordinary  oven,  87. — 
Space  occupied,  88. — Time  occupied  in 
emptying  and  tilling  ovens,  88. — Yield 
of   coke,   88. — Quality    of   coke,   89.— 
De-sulphurization,  90. — Working  expen- 
ses, labour,  90. — Wear  and  tear,  90. — 
Utilization  of  gases,  90. — Constituents 
of  English  coal,  91. — Special  novelty  of 
the  Coppee  oven,  92. — First  cost  of  the 
Coppee  oven,  94. — Giving  way  of  sides 
of  ovens,  94. — Special  care  and  regu- 
larity required  in  the  erection  of  ovens, 
and  in  the  manufacture  of  coke,  94. — 
Difficulty     of    repairing    ovens,    95. — 
External    application    of    water,  95. — 
General  remarks,  96. — Summary,  show- 
ing chief  points  of  comparison  between 
the  Beehive  and  the  Coppee  oven,  98. — 
Appendix,  99. — Tables  showing  results 
of      experiments,     100,     102. — Hygro- 
scopical  test,  103. — Discussed,  104. 
Plates — 20.     Detail  section  of  the  Cop- 
pee coke-ovens. — 21.    Ground  plan  of 
thirty   ovens,  with  four  boilers  tired 
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with  waste  gases. — 22.     Section  and 
elevation. — 23.    Cross      section. — 21. 
Longitudinal  section,  showing  cooling 
flues. — 25,  26.     Various  sections. — 27 
Arrangements     for    applying    waste 
gases  from  thirty  of  the  Coppee  ovens 
to   boilers    of    180  horse-power. — 28. 
Proposed   application    of    coke-oven 
gases  on  winding-engine  boilers,  longi- 
tudinal   elevation    .and   section. — 29. 
Transverse    section    through    boilers. 
— 30.     Special  fire-bricks  used  in  the 
construction  of  ovens,  xxii.  98. 
Coke-ovens  in  South  Wales,  xxiii.  231. 
Coking-ovens,  description  of,  as  erected  at 
Almond  Iron-Works,  near  Falkirk,  by 
Henry  Aitken,  xxiv.  97. — General  des- 
cription    of    the    ovens,    97. — Results 
obtained,  98. — Expense,  99. 
Plates — 18.     Plan  and  cross  section  of 
the   Beehive  oven,  with  blast  applied. 
— 19.      Application    of    improvement 
to     horizontal    through-and-through 
ovens. — 20.    Application  of  hydraulic 
machinery  for  drawing,  xxiv.  98. 
Coking  coal  collieries  in  the  north,  ii.  274. 
Cole,  H.  A.  B.,  elected  March  3,  1873. 
Cole,  R.,  elected  April  5,  1873. 
Cole,  R.  E.,  elected  Nov.  6, 1872,  resigned 

1876. 
Cole,  R.  H.,  elected  Feb.  5,  1876. 
Cole,  W.  R.,  elected  Oct.  1,  1857. 
Coleby  shaft,  xxiv.  plate  2. 
Colemax,  J.  J.,  On  mineral  oil  as  a  lubri- 
cant for  machinery,  xxi.  291. 
Collis,  W.  B.,  elected  June  6,  1861. 
College  of  Mining  and  Science,  i.  217. — 
Necessity    for    establishing,    ii.    51.  — 
Discussed,  78,  93,  iii.  56. — Its  connec- 
tion   with    Medical    College    discussed, 
ii.  97. — Report  of  Council  on,  January 
4,  1855.  —  Report   of   Coal   Trade  on, 
iii.    224.  —  Council    to    take    steps    to 
establish,  225. — Meeting  in  London  to 
promote,  341. — Discussed,  341. — New- 
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castle  best  site  for,  342. — Council  to  co- 
operate with  London  committee,  346. — 
Proposed  elevation  of,  frontispiece  to 
vol.  iv. — Committee  appointed  to  draw- 
up  report  on,  iv.  4. — Committee's  report, 
23.— Prospectus  read,  23.— Adopted,  32. 
— Letter  from  President  to  the  Duke  of 
Northumberland,  109. — Reply  to,  by 
Hugh  Taylor,  109. — Applications  for 
support  forwarded  to  neighbouring  no- 
bility, 109. — Inspector  of  charities  seen 
respecting,  v.  25. — Reply,  63. — Commit- 
tee requested  to  bring  the  subject  before 
the  Government,  133. — Council  proposes 
a  bill  to  be  introduced  into  Parliament, 
144. — Vote  of  thanks  to  Newcastle 
School  of  Practical  Science,  144. — Com- 
mittee requested  to  draw  up  a  bill,  144. 
— Heads  of  bill  approved  of,  147. — 
University  of  Durham  to  be  consulted 
with,  vi.  200. — Government  support  to 
be  solicited,  203. — Committee  to  confer 
with  all  parties  interested,  203. — Con- 
ference of  Committee  with  Durham 
University,  vii.  30. — Remarks  by  Presi- 
dent, 169. — Report  of  Committee,  171. — ■ 
Discussed,  174. — Lecture-room  and  two 
professors  offered  by  Durham  University, 
viii.  20. — Inspectors'  reports  favourable 
to,  21. — General  Mining  Association  in 
favour  of,  21. — Memorial  to  Secretary 
of  State,  ix.  87. — In  connection  with 
University  of  Durham,  xi.  223. — Mr. 
Wood's  efforts  to  establish,  xv.  56. — 
Report  of  Executive  Committee,  xx.  9. — 
Constitution,  10. — First  intimation  of, 
112. — Desirability  of  electing  the  pro- 
fessors Hon.  Members,  xxi.  47,  82. — 
Inaugural  address  by  the  Dean  of  Dur- 
ham, eud  of  vol.  xxi. — Report  of  Council, 
xxii.,  vi. 

Colliery  Engineers,  report  of  Committee 
as  to  admission  of,  xxiii.  65. 

"  Colorado  "  steamer,  Jordan's  fire-bars  on 
board,  xviii.  114. 


COMMITTEES. 

Combes'  ventilator,  xvi.  60,  xix.  227. 
Combustion  of  coal-gas  to  produce  heat, 

by  John  Wallace,  xxiii.  47. 
Combustion  (spontaneous)  of  coal  at  sea, 

prevention  of,  by  Theo.  Wood  Bunning, 

xxv.  107. — Captain  Scott's  Method  of 

reaching  the  seat  of  fire,  110. — Various 

methods  of  ventilation  by  tubes,  &c,  113. 

— Communication  from  R.   G.  Coke  on 

the  subject,  115. — Moses  and  Mitchell's 

machine    for    ventilating,    116. — Paton 

and  Harris'  pump,  116. — Discussed,  116, 

133,  178. — Extract  from  a  pamphlet  by 

R.  Cooper  Rundell,  133. 

Plates  —  42.    Illustration    of    Captain 
Scott's  method  of  removing  burning 
coal,  xxv.  140. — 50.  Illustrating  Mr. 
J.  A.  Ramsay's  remarks,  188. 
Committees — 

(Where  dates  are  given  the  records  are 
in  the  manuscript  minutes). 

Accommodation  for  offices,  &c. ;  ap- 
pointed, i.  269. — Recommend  Neville 
Hall,  ii.  3. — Coal  Trade  to  be  confer- 
red with,  ii.  13. — To  consult  Natural 
History  Society,  xi.  4.  —  £40  sub- 
scribed to  fit  up  cases  for  specimens, 
xii.  41. 

Aid ;  appointed,  August  2, 1855. 

Birmingham  meeting;  appointed  Nov. 
1,  1860. — Requested  to  report,  Feb.  7, 
1861.— Report,  ix.  86,  July  4,  1861. 

Boring ;  appointed,  xiv.  27. 

British  Association ;  appointed,  xii.  3. — 
Report,  69. 

Building;  appointed,  xvi.  41. — Report 
as  to  site,  107. — Report  advocating 
Limited  Liability  Company,  xvii., 
xxxix.,  read,  31. — Recommend  sale  of 
land  to  Company,  55. 

Cardiff  Meeting,  appointed  July  11, 1874. 

Coal-cutting;  appointed,  xiv.  115. — £50 
voted  for  expenses,  xvi.  1. 

Coal-working;  appointed,  xix.  58. 

Colliery  Engineers,  Nov.  29,  1873. 
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Exhibition,  1S62 ;  appointed,  xL  3. 

Exhibition,  1871  j  surplus  funds;  Dec. 
2, 1876. 

Experimental  j  appointed,  iv.  21. — Added 
to,  xii.  18. 

Explosion  at  Monkwearmouth  Colliery ; 
to  investigate,  xi.  1. 

Finance;  report  at  commencement  of 
each  volume. 

Furnishing;  report,  xx.  113. 

Hutton  Collection,  Nov.  27,  1875. 

Library ;  appointed,  Aug.  2nd,  1855. — 
To  prepare  a  list  of  works,  v.  4. — To 
arrange  specimens  and  books,  viii.  173. 

Loan  Exhibition  at  South  Kensington, 
January  29,  1876. 

London  Meeting,  February  26, 1876. 

Manchester  meeting;  appointed,  xiii. 
217. — Eeport,  xiv.  67. — To  co-operate 
with  Manchester  Committee,  101. 

Midland    Meeting,    appointed  Sept.    11, 
1875. 

Mining  College ;  i.  217. — Re-appointed, 
iv.  4.  —  Report,  23.  —  To  consult 
Charity  Commissioners,  v.  25. — Reply 
read,  63. — To  bring  the  subject  before 
Government,  133. — To  draw  up  Bill, 
144. — Approved  of,  147. — To  confer 
with  Durham  University,  vi.  200. — 
Report  read,  June  2,  1859. — Confer- 
ence with  Durham  University,  vii. 
30,  xi.  223.— Report  of  Executive 
Committee,  xx.,  ix. 

Prizes,  July  26,  1873 ;  new  Committee, 
January  27, 1877. 

Publication ;  recpiested  to  report,  March 
6, 1856. 

Railway;  for  a  reduction  of  fares  to 
enable  members  to  attend  meetings, 
May  2,  1863. 

Reprinting  Transactions,  April  24, 1875. 

Revision  of  proceedings ;  notice  of 
motion  to  appoint,  xv.  47. 

Rivetting;  appointed,  xx.  217. 

Rules;  appointment,  i.  2. — Report,  3. — 
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To  co-operate  with  Finance  Commit- 
tee, xii.  148. — To  report  on  members 
in  arrear,  and  on  election  of  secretaries, 
xiii.  216.— To  revise,  xix.  1 ;  new 
Committee,  Jan.  27,  1877. 

Safety-cage  ;  appointed,  xvi.  128. — Re- 
port, xix.  (Appendix  1.) 

Safety-lamp;  Reports,  xvi.  91. — xvii.  5, 
37. 

Secretary ;  appointed,  xvi.  23. — Report, 
101. 

Smoke;  appointed,  xvii.  76. — Report, 
xviii.  37. 

Standard  chain,  Nov.  1,  1873. 

Stephenson  Bequest ;  appointed,  xi.  1. — 
Report,  xii.  12. 

Tail-rope ;  appointed,  xiv.  113. — Added 
to,  133.— Grant  of  £50,  xvi.  1.— In- 
struments voted,  41. — Further  grant 
of  £50,  101.— 1st  report,  104.— 2nd 
report,  xvii.  (Appendix  1.) 

Technical  Education;  appointed,  xvii. 
113. — Report,  xviii.,  ix. — To  confer 
with  University  of  Durham,  xix.  40. 

Wood    Memorial    Hall,    and    Literary 
and  Philosophical  Society;  appointed, 
xix.  58. 
Compass,  an  improved  method  of  reading, 

in   underground   surveying,    by   R.    S. 

Newall,  xx.  108. 
Compressed  air  machinery :  Messrs.  J.  Dag- 

lish  and  W.  N.  Taylor's  papers  discussed, 

xxii.  20,  30,  72. 
Condensor,   Morton's   ejector,   by  W.  O. 

Wood,  xxiii.  165. 
Consett,  Boiler  explosion  at,  iv.  48. — Iron- 
works, v.  168. 
Constitution,  College  of  Physical  Science, 

XX.    X. 

Cook,  John,  elected  Nov.  9,  1874. 
Cook,  J.,  Jun.,  elected  May  8,  1869. 
Cook,  R.  P.,  elected  1860. 
Cook  and  Ramsay's  signal  indicator,  xix. 

21.— Discussed,  24,  98. 
Cooke,  J.,  elected  Nov.  1,  1860. 
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COOKE'S  APPARATUS. 

Cooke's  ventilating  apparatus,  xix.  17. — 
Discussed,  20. 

Plate. — 6.    Sectional   elevation   of   ap- 
paratus, xix.  17. 
Cookset,  J.,  elected  Aug.  3,  1S65. 
Cooksey,  J.  H.,  elected  Aug.  3,  1865 ;  re- 
signed 1870. 

Cookson,  N.,  elected  1864,  resigned  1868. 

Coopee,  A.,  elected  graduate  Dec.  4,  1869 ; 
resigned  1870. 

Coopee,  P.,  elected  Dec.  3,  1867;  Do- 
nation of  fossils,  xi.  177 ;  contributed  a 
paper  on  a  sudden  issue  of  fire-damp 
at  Strafford  Main  Colliery,  xvii.  43. — 
Further  particulars,  81. 

Coopee,  R.  E.,  elected  March  4,  1871. 

Coopee,  T.,  elected  April  2,  1863. 

Cope,  J.,  elected  Aug.  5,  1853  j  died  1870. 

Cope,  J.,  elected  Oct.  5,  1872. 

Cope,  W.  S.,  elected  May  2,  1867 ;  died 
1871. 

Cope,  W.  S.,  elected  April  1,  1871 ;  died 
1872. 

Coppee's  patent  coke-ovens,  and  the  ex- 
tent to  which  their  waste  gases  can  he 
utilized,  by  Emerson  Bainbridge,  xxii. 
81. 

Cobbett,  V.  W.,  elected  Sept.  3,  1870; 
on  council  1873-74. 

Coebitt,  M.,  elected  Dec.  4,  1875. 

Coedxeb,  R.,  elected  1854,  resigned  1858, 
re-elected  1859,  resigned  1864. 

Corfieed,  F.  C,  elected  student  Aug.  2, 
1873 ;  resigned  1876. 

Cornet,  M.  F.  L.,  on  the  application  of 
machines  worked  by  compressed  air  in 
the  collieries  of  Sars-Longchamps  and 
Bouvy,  translated  by  John  Daglish,  xxi. 
199. — -On  natural  pits  in  the  coal- 
measures  of  Belgium,  xxiii.  67. 

Cornish  Engines,  consumption  of  fuel, 
xv.  157.  —  Inaccuracies  attending  the 
usual  mode  of  recording  duty  of,  xvii.  22. 

Cornish  pumping-engine  at  Settlingstones, 
paper  on,  by  F.  W.  Hall,  xxi.  59. 
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Cornish  and  other  pumping-engiues, 
duties  of,  by  J.  B.  Simpson,  xix.  201. 
— The  Cornish  engine,  201. — Hebburn 
Cornish  engine,  203. — Table  of  experi- 
ments, 204. — Compound  engines,  208. — 
Boulton  and  Watt  engine,  208. — Double- 
beam  condensing  engine  (non-rotative), 
209. — Double-beam  engine  (non-con- 
densing), 210.  —  Single-beam  engines 
(non-condensing),  210.  —  Ditto  (con- 
densing), 211. — Barclay's  patent  over- 
hanging-beam  engine,  211.  —  Single- 
beam  engine  (pumping  at  both  ends  of 
beam), 212. — Direct-acting  engines,  212. 
— Horizontal  rotative  pumping-engine 
(condensing)  213. — Ditto  (non-condens- 
ing), 213.— Ditto,  214.— Rotative  beam 
engine,  214. — Combined  pumping  and 
winding-engine,  214. — Boilers,  215. — 
Table  showing  duty  of  pumping-engines, 
218.— Discussed,  219. 
Plates — 38,  39.  Varieties  of  pumping- 
engines.  —  40.  Indicator  diagrams, 
from  various  pumping-engines. — 41. 
Arrangement  of  pumps  for  the  Cor- 
nish engine  at  Hebburn,  xix.  208. 

Cosloo,  ideal  sketch  of  strata  at,  iii.  61. 

Cosshajc,  H.,  elected  Sept.  6,  1855;  re- 
signed 1S71 ;  contributed  a  paper  on  the 
Northern  end  of  the  Bristol  Coal-field, 
x.  97. 

Cost  of  furnace  and  mechanical  ventila- 
tion, xviii.  102. 

Coulsox,  F.,  elected  graduate  Aug.  1, 
1868 ;  member,  1873. 

Couxsox,  W.,  elected  Oct.  1,  1852.— 
Contributed  a  paper  on  the  precautions 
necessary  to  secure  the  stability  of 
close-topped  tubbing,  xi.  9. — Operations 
for  clearing  Hartley  Pit  after  the  ac- 
cident entrusted  to,  xi.  148. 

Council  report,  commencement  of  each 
volume. 

Councillor,  election  of,  in  place  of  Mr. 
Hoskmg,  deceased,  xxi.  83. 
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Counter-balancing  of  winding-engines,  by 

John  Daglish,  xx.  205. — Comparison  of 
round  ropes  on  a  drum  with  flat  ropes 
on  a  roll,  206. — The  pendulum  counter- 
balance, 207. — The  incline  plane  counter- 
balance, 208. — The  chain  c<  innterbalance, 
208.— The  cone  or  spiral  drum,  211  — 
Discussed,   212. — Plates    and   diagrams 
illustrating   the    paper,  xx.    216. — Dis- 
cussed, xxi.  218. 
Counter-balancing  and  expansion  applied 
to    winding-engines,  by   John    Daglish, 
xxv.    201.  —  Description    of   the    Silks- 
worth  engine,  203. — Discussed,  207. 
Plates — 51.    Diagram   of   moments   of 
load   of    winding-engine   with    scroll 
drum,  Boldon  Colliery. — 52.  Plan  of 
expansion  gearing  of  the  Silksworth 
winding-engine. — 53.  Silksworth  Col- 
liery counter-balance. — 54.    Diagram 
of  moments  of  load  in  feet-pounds, 
Silksworth  winding-engine. — 55.  Plan 
of  M.  Audemar's  system  of  expansion 
apparatus. — 56.    Diagram  of  a  com- 
plete    winding    of     the    Silksworth 
engine,   taken  from  one  end  of  the 
cylinder. — 57.   Diagrams,   Silksworth 
48-inch   engine,    winding   eight  full 
tubs,  with  and  without  expansion. — 
58,   59,  (illustrating   Mr.  Page's  re- 
marks).   Diagrams    from    compound 
engine ;  high  and  low  pressure  Corliss 
cylinders;    diagrams  from  Holbeach 
Colliery  pumping-eugine  and  Elswick 
Works  Corliss  engine,  xxv.  214. 
Cowan,   David,  on  mineral  oil-works,  xx. 

177. 
Cowen,  Jun.,  J.,  elected  Oct.  5,  1854; 
donation  of  specimen  of  coal  from  Port 
Natal,  xvii.  78. 
Cowey,  J.,  elected  Nov.  2,  1872. 
Cowlishaw,  J.,  elected  graduate,  March 

7,  1867 ;  member  1870. 
Cox,  J.  H.,  elected  Feb.  6,  1875. 
Cox,  L.  C,  elected  student  April  1,  1876. 


CROOK  BANK  COLLIERY. 

Cove,  E.  B.,  elected  Feb.  1,  1873;   life 

member  1874. 
Coxox,  A.,  elected  Dec.  6,  1866 ;  resigned 

1868. 
Co  vex,  F.,  elected  1855;  resigned  1863. 
Coxox,  H.,  elected  Sept.  2,  1871. 
Coxox,  S.  B.,  elected  June  5,  1856. 
Crachet,  experiments  with  Guibal  venti- 
lator at,  xvi.  11. 
Craig,  W.  Y.,  elected  Nov.  3,  1866. 
Craig  and  Bidder's  electro-magnetic  lock 
for  safety -lamps,  xix.  15. — Discussed,  16. 
Crawford,   J.,   elected  Aug.   21,  1852; 
member  of  councd  in  1852;   resigned 
1853. 
Crawford,  T.,  elected  Aug.  21, 1852. 
Crawford,  T.,  elected  Sept.  3,  1864. 
Crawford,  T.,  jun.,  elected  Aug.  7.,  1869. 
Crawford,  T.  W.,  elected  student  Dec.  4, 

1875. 
Crawhall,  G.  E.,  elected  1855,  resigned 

1868. 
Crawshay,  Edwin,  elected  1861,  resigned 

1866. 
Ceawshay,  E.,  elected  Dec.  4,  1869. 
Ceawshay,  G.,  elected  Dec.  4.  1869. 
Creep  at  Wallsend,   diagram   illustrative 

of,  xvii.  82. 
Ceeighton,  C.  E.,  elected  May  6,  1871. 
Ceeswick,  T.,  elected  1856,  resigned  1863. 
Creusot,  coal  of,  vi.  88. 
Crewe  railway  shops,  visit  to,  xiv.  110. 
Ceofton,  J.  G.,  elected  Feb.  7,  1861. 
Crone,  E.  W.,  elected  graduate  March  5, 

1870;  member  1876. 
Ceone,  J.  R.,  elected  Feb.  1,  1868. 
Crone,  S.  C,  elected  1853;    on  council 
1868  to  date;  contributed  on  the  follow- 
ing subjects :— Pillar  working  in  North- 
umberland and  Durham  collieries,  ix.  17. 
— Boiler  explosions  at  Seaton  Burn,  xi.  27. 
Crook  Bank  Colliery,  haulage  experiments 
at,  iii.  254. — Boiler  experiments  at,  v. 
99,  101,  108.— Splitting  air  at,  vi.  183, 
vii.  145. 
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CROOK  HALL  IRON-WORKS. 

Crook  Hall  iron-works,  v.  168. 
Cboss,  Joiix,  elected  June  5,  1869. 
Ceocdace,  C,  elected  1853,  resigned  1857. 
C'eoudace,  C  J.,  elected  Nov.  2,  1872. 
Ceocdace,  J.,  elected  June  7,  1873. 
Choudace,  T.,  elected  1862. 
CEOrDACE,  T.  D.,  elected  March  7,  1867. 
Ceotv,  G.,  elected  Feb.  2,  1867 ;  resigned 

1870. 
Ceudace,  J.,  elected  1853,  resigned  1862. 
Crushing-machine  for  coal,  xiii.  27. 


CUTHBERT. 

Cumberland,  coal-field  of,  viii.  112. — Ship- 
ment of  coal  from,  in  1860,  x.  69. — 
Geology  of,  xi.  65. — Probable  extension 
of  coal  under  the  new  red  sandstone, 
xiii.  87. 

Cueey,  J.,  elected  1861,  resigned  1871. 

Cubby,  T.,  elected  1857,  resigned  1862. 

Cut-off  slide-valves,  by  Andrew  Barclay, 
xx.  175,  176. 

Ccthbeet,  W:,  elected  Aug.  1,  1874. 
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DABUROX. 

Dableon,  M.,  elected  May  1.  1875. 

Daglish,  John,  F.G.S.,  elected  Aug.  21, 
1852;  on  Council  1860  to  1869;  Vice- 
President  1S69-70.  1871-74,  and  1875 
to  date ;  donation  of  photographic  prints, 
vii.  181. — Contributed  on  the  following 
subjects: — The  calorific  value  of  large 
and  small  coals,  iv.  2S3. — Strength  of 
wire  ropes  and  chains,  vii.  211. — Action 
of  the  gas  on  iron  in  upcast  shafts,  viii. 
179. — Construction  of  ventilating  fur- 
naces, ix.  131. — Various  methods  of  as- 
certaining the  velocities  of  currents  of 
air  in  mines,  x.  207. — Action  of  the 
furnace  gases  on  upcast  shafts,  xi.  19. 
— Donesthorpe,  Firth,  and  Ridley's  coal- 
cutting  machine,  xii.  63. — Ventilation 
of  underground  boilers,  79. — Paradoxes 
in  ventilation,  93. — Geology  of  the 
maguesian  limestone  of  Durham,  xiii. 
205. — Minerals  and  salts  found  in  coal- 
pits, 219.  —  Improvements  in  water- 
gauges,  xv.  103. — Broadbeut's  safety- 
cage,  xvi.  33. — Haulage  underground, 
53. — New  application  of  the  water- 
gauge,  xvii.  27. — On  the  counter-balanc- 
ing of  winding-engines,  xx.  205. — Trans- 
lation of  paper  by  M.  F.  L.  Cornet, 
on  the  application  of  machines  worked 
by  compressed  air,  in  the  collieries  of 
Sars-Longchamps  and  Bouvy,  xxi.  199. 
— Discussed,  xxii.  20,  30,  72. — Some  re- 
marks on  the  beds  of  ironstone  occurring 
in  Lincolnshire,  xxiv.  23. — On  the  ap- 
plication of  counter-balancing  and  ex- 
pansion to  winding-engines,  xxv.  201. 

Daglish,  W.  S.,  elected  July  2,  1872. 

Dakers.  J.,  elected  April  11,  1S74. 

Dakebs,  T.,  elected  1861 ;  resigned  1S65. 

Dakers,  W.,  elected  April  7,  1866. 


DEACON. 

Dakers,  W,  Jun.,  elected  Oct.  3,  1874. 

Dale,  David,  elected  Feb.  5,  1S70. 

Damping  fires ;  experiments  showing  how 
rapidly  doing  so  diminishes  pressure  in 
balers,  iv.  48. 

D"Andeimont,  T.,  elected  Sept.  3, 1870. 

Dangerous  gases,  Denayrouze's  apparatus 
for  exploring  in,  xxiv.  129. 

Daniel,  W.,  elected  June  4, 1S70. 

Darling,  F.,  elected  Xov.  6,  1875. 

Darlington,  James,  elected  Aug.  1, 1861; 
resigned  1871. 

Darlington,  John,  elected  April  1, 1865. 

Darlington,  J.,  elected  student  Nov.  7, 
1S74. 

Daubuissou's  experiments  on  the  flow  of 
cold  air,  iv.  19. 

Davet,  A.,  elected  Feb.  5,  1S70;  resigned 
1873. 

Davey,  PL,  elected  Oct.  11,  1873;  contri- 
buted a  paper  on  the  differential  expan- 
sive pumping-engiue,  xxiiL  3. 

Davidson,  James,  elected  1S54. 

Davies'  coal-cutting  and  wedging  appara- 
tus, described  by  A.  L.  Steavenson  xix. 
59.— Discussed,  61. 

Plates — 11.  Various  elevations  of  the 
machine. — 12.  Plan  of  the  machine. 
— 13.  14.  Breaking-down  machines, 
xix.  62. 

Davis,  D.,  elected  Nov.  7,  1S74. 

Davison,  A.,  elected  Feb.  4,  1858. 

Davison,  G.,  elected  March  4,  1876. 

Davy -lamp,  use  of,  in  pillar  working,  ix. 
26;  xxiii.  16,  17,  18,  19. 

Dawson,  T.  J.,  elected  April  6,  1867;  re- 
signed 1S73. 

Day,  J.  YV,  elected  1S53,  resigned  1S62. 

Day.  W.  H.,  elected  March  6,  1869 

Deacon,  M.,  elected  Sept.  11,  1S75. 
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DEAX  OF  DURHAM. 

Deax  of  DrRnAir,  The,  elected  hon.  mem. 
Feb.  3, 1872. — Address  oil  the  inaugura- 
tion of  the  College  of  Physical  Science, 
end  of  vol.  xxi. 

Deaxe,  J.,  elected  1857,  resigned  1865. 

Deciiex,  H.  von,  elected  hon.  mem.  1853. 

Dees,  J.,  elected  Nov.  1,  1855;  died  1876. 

Dees,  R.  R.,  elected  Oct.  7,  1871. 

Deftt,  E.,  elected  Dec.  5,  1874. 

Degousee's  method  of  tubing  bore-holes 
in  passing  clay,  quicksand,  &c,  x.  199. 

Delgobe,  E.,  elected  March  6,  1875. 

Denayrouze's  apparatus  for  exploring  in 
the  presence  of  dangerous  gases,  xxiv. 
129. 

Drains,  H.,  elected  August  1,  1861;  re- 
signed 1861 ;  re-elected  1863  ;  resigned 
again  1871. 

Density  of  the  earth,  pendulum  experi- 
ments to  determine,  iii.  58. 

Denton's  disconnecting  hook,  xix.  (Appen- 
dix 1),  15. 

Denton  and  Whitaker's  safety-cage,  xix. 
(Appendix  1),  10. 

Derby,  long-wall  method  of  working 
in,  x.  117. 

Description  of  coking-ovens  as  erected  at 
Almond  Iron  Works,  near  Falkirk,  by 
Henry  Aitkin,  xxiv.  97. 

Description  of  fourteen  different  modes  of 
lubricating  coal-tubs  or  corves,  by  Emer- 
son Bainbridge,  xxv.  215. 

Detaching  hook,  Walker's,  xxiv.  35. — De- 
scription of  hook,  35. 
Plate. — 12.  Showing  the  hook  in  various 
positions,  xxiv.  36. 

Diamond-drill,  by  A.  Bassett,  xxiii.  179. 

Dickixsox,  G.  T.,  elected  July  2, 1872. 

Dickixsox,  J.,  elected  hon.  mem.  1853; 
contributed  a  paper  on  the  Lancashire 
coal-field,  xv.  13. 

Dickixsox,  J.  L.,  elected  graduate  Aug. 
6,1870;   member,  1873;   died,  1875. 

DICKIXSOX,  R.,  elected  March  -1,  1871. 

Dickixsox,  W.  R.,  elected  Aug.  7,  1862. 


DODD. 

Difference  between  the  statical  and  dyna- 
mical pr<  Bsure  <  I'  water-columns  in  lift- 
ing sets,  bj  1-1.  Bainbridge,  xxi.  49. 
Different  systems  of  opening  bridges,  a 
general  description  of  the,  by  Charles 
Wawn,  xxii.  61. 
Differential  expansive  pumping-engine,  by 

H.  Davey,  xxiii.  3. 
Dixxixg,  J.,  elected  April  5,  1873. 
Dipton  Colliery,  pillar-working  at,  ix.  18, 

20. 
Dirck's  experiments  to  prevent  boiler  ex- 
plosions, iv.  40. 
Dislocations  in  the  thill,  with  the  presence, 
amount,  and  tension  of  gas  in  the  Silk- 
seam  of  Strafford  Main  Colliery, 
by   Robert  Miller,  xxv.  23. — Discussed, 
104. 

Philes — 2.    Plan  of   part  of   works  at 
Silkstone  coal,  Strafford  Main  Colliery. 
— 3.    Section  of   pressure-gauge  and 
pipe  in  bore-hole,  and  section  of  bore- 
hole.— 4  and  5.    Diagrams   showing 
variation  of  pressure  in  pounds  per 
square    inch. — July,  1874,    to   June, 
1875,  xxv.  28. 
Dixox,  D.  W.,  elected  Nov.  2,  1872. 
Drxox,  G.,  elected  1856,  resigned  1858. 
Dixox,  G.,  elected  Dec.  3,1857;  resigned 

1876. 
Dixox,  R.,  elected  1853,  resigned  1857. 
Dixox,  R.,  elected  June  5,  1875. 
Dixon  and  Breckon's  coke-oven,  xxii.  8. 
Dixon's  method  of  constructing  coke-ovens, 

ix.  35. 
Dobsox,  S.,  elected  May]  3,  1855 ;   died 

1871. 
Dobsox,  T.,  elected  March  7,  1868 ;    re- 
signed 1874. 
Dobsox,  W.,  elected  Sept.  4,  1869. 
Docks  in  connection  with  the  Northern 

Coal-field,  ii.  186. 
Dodd,  B.,  elected  1857,  resigned  1862. 
Dodd,  B.,  elected  graduate  May  3,  1866 ; 
member  1868. 
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DODDS. 

Dodds,  J.,  M.P.,  elected  March  7,  1874. 

Dodds,  M.,  Jun.,  elected  student,  Dec.  4, 
1875. 

D'Oeynhausen's  method  of  tubing  bore- 
holes when  passing  through  clay,  quick- 
sand, &c,  x.  199. 

Donaldson,  P.,  elected  Nov.  1,  1873. 

Donations :  E.  Shipperdson,  £20,  i.  7. — 
T.  J.  Taylor,  History  of  Coal  and 
Mining,  22  vols.,  Aug.  5,  1853.— G.  C. 
Greenwell,  work  on  Mine  Engineering, 
iii.  229. — Mr.  Moor,  Section  of  Lanark- 
shire Coal-measures,  iii.  235. — M.  Dunn, 
books  on  the  History  of  the  Coal  Trade 
and  on  the  Working  of  Coal,  iii.  371. — 
Dr.  Richardson,  work  on  Chemical 
Technology,  iv.  4. — S.  Reed,  Section  of 
Strata  at  King  Pit,  Sheriff  Hill  Col- 
liery, iv.  107. — E.  F.  Boyd,  volumes 
containing  references  to  papers  read 
before  the  Literary  and  Philosophical 
Society  of  Newcastle,  iv.  265.— J.  T. 
Ramsay,  token  pocket,  v.  1. — E.  Sin- 
clair, specimen  of  Hematite  ore,  v.  10. 
— Manchester  Literary  and  Philosophi- 
cal Society,  books,  v.  143.— N.  Wood, 
Thorp's  diagram  of  the  Yorkshire  Coal- 
field, v.  226. — J.  Daglish,  photographs 
of  collieries,  &c,  vii.  181. — R.  Moore, 
work  on  the  Ventilation  of  Mines,  viii. 
4.— R.  Stephenson,  £2,000,  viii.  8  — 
R.  von  Carnall,  copies  of  his  works, 
ix.  83. — I.  L.  Bell,  aluminium  safety- 
lamp,  ix.  255. — Mr.  Jones,  safety-lamp, 
xi.  159. — P.  Cooper,  fossils,  xi.  177. 
— M.  Dunn,  pamphlet,  xi.  212. — P. 
Bourne,  self -extinguishing  safety-lamp, 
xii.  43. — Mr.  Schiller,  maps  and  plans  of 
Prussia,  xii.  45. — W.Green,  jun.,  an- 
thracite coal  of  America,  xiii.  99,  and 
Nova  Scotia  coal  and  shale,  xvi.  3. — G. 
B.  Forster,  model  of  wrought-iron  beam 
at  Cambois  Colliery,  xvi.  128.— J.  W. 
Pease,  £100  to  funds  of  the  new  build- 
ing, xvii.    41. — Specimens  of  coal  and 


DRILL. 

Indian  pick,  by  J.  H.  Grant,  xix.  40. — 
Books,  Geological  Survey  of  Canada,  by 
by  E.  Hartley,  xix.  91. 

Donetz  Coal-field,  xxiv.  8. 

Dorman,  F.,  elected  student,  May  1,  1875. 

Dormoy's  experiments  in  France  on  Le- 
mielle's  ventilator,  vi.  133. 

Doening,  E.,  elected  Aug.  3,  1865;  re- 
signed 1873. 

Doubleday,  T.,  Secretary  from  1853  (ii. 
256);  resigned  1867;  died  1871;  con- 
tributed on  the  following  subjects : — 
Boiler  explosions  caused  by  absence  of 
air  in  the  water,  xv.  5. — Memoir  of  N. 
Wood,  xv.  49. 

Douglas,  C.  P.,  elected  March  6,  1869. 

Douglas,  T.,  elected  Aug.  21,  1852;  on 
Council  1862-3,  1868-73,  and  1874-5. 

Douthwaite,  T.,  elected  June  5,  1869. 

Dote,  G.,  elected  July  2,  1872. 

Dowdeswell,  H.,  elected  student  April 
5,  1873 ;  member  1874. 

Downhill  Quarry,  trial  of  perforator  at, 
xx.  70. 

Drainage,  v.  163,  xii.  179,  of  the  coal-basin 
of  the  northern  bank  of  the  Tyne,  ix.  243. 

Draining,  suggestions  towards  a  less  local 
system  of,  in  coal-mines,  by  T.  J.  Tay- 
lor, v.  135. — Discussed,  162. 

Drama,  Turkey  coal,  Dr.  Lyon  Playfair's 
report  on,  iii.  70. 

Drift  or  wash  through  Durham,  xiii.   69. 

Drifting,  boiler  plates  injured  by,  xi.  39. 

Drifts,  first  cost  of,  for  haulage  purposes, 
xvii.  (Appendix  1)  171. 

Drifts,  gas,  for  draining  goaves,  vii.  79. 

Drill,  diamond,  by  A.  Bassett,  xxiii.  179. 
— General  description  of  the  implement, 
and  an  account  of  its  performances,  179 
to  183.— Discussed,  188. 
Plates — 36  to  42.  Sections  of  strata 
bored  through,  xxiii.  184. 

Drill,  Warsopp  rock,  by  John  Wallace,  xxiii. 
259,  184. 
Plates — 47.  The  drill  on  tripod  stand. 
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DUMAR. 

— 48,  49.  The  drill  on  heading  stand, 
xxiii.  264. 

Dumar,  on  lighting  mines  by  electricity, 
xiv.  71. 

Dumfriesshire,  geology  of,  xi.  65. — Fossils 
in,  68. 

Dumolo,  J.,  elected^l853,  resigned  1862. 

Dunlop,  C.,'elected  1855,  resigned  1857. 

Dunlop,  C,  Jun.,  elected  Sept.  3,  1870. 

Dunn,  A.  M.,  elected  March  6,  1869 ;  re- 
signed 1873. 

Dunn,  D.  G.,  elected  April  6,  1867 ;  re- 
signed 1875. 

Dunn,  J.,  elected  May  8, 1869 ;  died  1873. 

Dunn,  M.,  elected  lion.  mem.  1853,  died 
1869. — Donations  of  copies  of  his  works, 
iii.  371,  xi.  212.— Contributed  on  the  fol- 
lowing subjects  : — Boiler  explosions,  iv. 
39. — Production  of  coal  in  Belgium  and 
France  compared  with  that  of  England 
and  Scotland,  287. — Coal  and  iron-mines 
at  Besseges,  in  the  south  of  France,  v. 
27. — Coal-field  of  Cumberland,  and  pro- 
bability of  coal  being  below  the  new 
red  sandstone,  viii.  142 ;  same,  xiii.  87. 

Dunn,  T.,  elected  1855,  resigned  1866. 

Dunning's  coke-oven,  ix.  37. 

Duration  of  the  Great  Northern  Coal- 
field, ii.  214,  xii.  197. 

Durham  University,  committee  formed  to 
consider  proposed  mining   college,   vi. 


DYSON. 

201 ;  met,  vii.  30. — Lecture  room  and 
two  professors  offered  to  proposed  col- 
lege, via.  20. — Proposed  committee  to 
enquire  into,  ix.  229. — Ordinances  for 
guidance  unsatisfactory,  xi.  219. — Com- 
mittee to  consider  same,  223. — Remarks 
by  Mr.  (now  Sir)  Geo.  Elliot,  xviii.  30. 

Duty  on  coal  and  iron  imported  into 
France,  v.  40. 

Duty  of  Cornish  and  other  pumping-en- 
gines  for  draining  mines,  hy  J.  B. 
Simpson,  xix.  201. — Discussed,  219. 

Dykes  in  the  mountain-limestone  of  the 
North  of  England  district,  xviii.  168. 

Dykes  and  faults  in  the  Great  Northern 
Coal-field,  ii.  109,  xii.  153.— The  90 
fathom  dyke,  v.  121. — Rosedale  dyke, 
vi.  20.— Basaltic  dyke,  viii.  148.— North 
Northumberland,  ix.  189,  190. — Border 
districts  of  Dumfriesshire  and  Cumber- 
land, xi.  82. 

Dynamometer  experiments  on  haulage  at 
Bridge  Pit,  Wigan,  xvii.  (Appendix  1) 
128.— Gannow,  74.— Hapton  Valley,  62, 
69.— Meadow  Pit,  Wigan,  137.— Mur- 
ton,  49. — Rowley,  85. — Seaham,  18. — 
Shireoaks,  103. 

Dyson,  G.,  elected  June  2, 1866. 

Dyson,  O.,  elected  student  March  2, 1872 ; 
member  1873. 
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EASTON. 

Easton,   J.,   elected    1853;     member   of 

Council  1853  to  1856. 
Eaton,  J.  R.,  elected  Dec.  4,  1869 ;    re- 
signed 1876. 
Eaton,  W.  C,  elected  June  6,  1874. 
Economical  advantages  of  mechanical  ven- 
tilation, by   D.    P.  Morison,  xix.    223. 
Eddison,  R.  W.,  elected  March  4,  1876. 
Eden,  C.  H.,  elected  student  Sept.  13, 1873. 
Edge,  J.  C,  elected  student  Dec.  5,  1874. 
Education,  G.   Elliot,  I.  L.  Bell,  and  W. 
Cochrane  asked  to  give   evidence   on, 
before  a  committee   of   the   House    of 
Commons,  xvii.  65. — J.  C.  Buckmaster's 
address  at  Seaham,  95. — Report  of  com- 
mittee on,  xviii.    3. — On  the  education 
of  the  mining-engineer,  by  John  Young, 
xxi.  21.— Discussed,  33,  40.— Note  by 
Ralph  Moore,  38. 
Ejector   condenser,  Morton's,   by   W.   O. 

Wood,  xxiii.  165. 
Eland,  J.  S.,  elected  Nov.  7,  1874. 
Election  of  a  Councillor  in  place  of  Mr. 

Hosking,  deceased,  xxi.  83. 
Electric  signals  on  underground  engine- 
planes,  by  William  Lishman,  xxiv.  165. 
— Discussed,  166. 
Electricity,  lighting  mines  by,  xiv.  71. 
Elemore  Colliery,  experiments  on  friction 
of  tubs  at,   iii.   252.    Experiments   on 
boilers  at,  v.  102. — Do.  on  air-splits,  vii. 
64,  66,  145,  197,  xii.  82.— Diagrams  of 
ventilation  shown  by  water-gauges,  ix. 
139.— Ventilation  of,  in  1863,  xii.  186, 
188. 
Elliot,  Sir  George,  Bart.,  M.P.,  elected 
Aug,  21, 1852 ;  member  of  council  1852 
to  1857 ;   vice-president  1865  to  1868  ; 
President,  1868-69 ;  contributed  on  the 
following  subjects: — On  the  effect  of 
working  away  the  over  or  underlying 


ENGINES. 

seams  of  coal,  iv.  141. — To  have  150 
copies  of  do.,  viii.  97. — Presidential  in- 
augural address,  xviii.  19. — Telegram 
from,  155.  —  Remarks  on  G.  Fowler's 
paper  on  working  coal  by  long-wall, 
xix.  37. 
Elliot,  W.,  elected  1854. 
Elliot,  W.  S.,  elected  student  Sept.  13, 

1873. 
Elliott,  W.  D.,  elected  Oct.  11,  1873. 
Elsecar  Collieiw,  Hartop's  ventilating  fan 

at,  xi.  89. — Drawing  of  fan,  92. 
Elswick,  boiler  experiments  at,  compared 
with  those  made  at  Keyham,  xiv.    51. 
— Juckes'  bars  at,  xviii.  93. 
Eltringham,  W.,  elected  Oct.  3,  1874. 
Embleton,  T.  W.,  elected  Sept.  6,  1855 ; 
contributed  on  the  following  subjects  : — 
on  a  self-acting  hydraulic  coal-cutting 
machine   by  Carrett,  Marshall,  &  Co., 
xiv.    83. — Notes  on  the  Oaks  Colliery 
explosion,  xxv.  29. 
E  iibleton,  T.  W.,  J  an.,  elected  Sep.  2, 1865. 
Eminson,  J.  B.,  elected  March  2, 1872. 
Emslie,  J.  T.,  elected  Sept.  3,  1870;   re- 
signed 1875. 
Endless-chain  system,  xvii.  (Appendix  1) 
54. — Application  of,  154. — Cost  of  labour 
of,  151.— Economy  of,  158.— At  South 
Wales,  168. — Summary,  153. 
Endless-rope  experiments  on,  at  Andrew's 
House  Colliery,  iii.    308. — System,  No. 
1,  xvii.  (Appendix  1)  94. — Application, 
160. — Economy,  163. — Summary,  160. 
Endless-rope  system,  No.  2,  xvii.  (Appen- 
dix 1)   117. — Application,  165. — Econo- 
my, 167. — Summary,  165. 
Engines,  underground,  iii.  275,  287. — Ex- 
periments with,  connected  with  haulage, 
v.  68  to  93. — Application  of,  at  Seaton 
winning,  123. — Underground,  East  Pit, 
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West  Bromwich,  x.  32. — At  New  Hart- 
ley, xi.  145. — Pumping,  at  Clegswood, 
xv.  19.— Winding  at  Clifton  Hall,  19. 
— Pumping,  at  Thornhill,  28. — Draw- 
ing of,  at  Marley  Hill  Colliery,  xv.  83. — 
Direct  acting,  pumping,  and  winding,  xv. 
19. — Pumping  at  Lyons  Pit,  Newton  Cap 
Colliery,  132. — Direct  acting  at  Towne- 
ley,  157. — Cornish,  consumption  of  fuel 
by,  158. — Pumping,  at  Upleatham,  xvi. 
106.— With  vertical  clip  pulley,  105, 120. 
■ — Underground,  at  Pelton,  123. — First 
cost  of,  for  haulage  purposes,  xvii.  (Ap- 
pendix 1)  171.  —  Pumping,  various 
forms  of,  xix.  201,  218. — Winding,  in 
South  Wales,  xxiii.  227,  228.— Pump- 
ing, 229. 

Engine-plane,  at  Marley  Hill,  xv.  83. — 
At  North-way  of  East  Minor  Pit,  Het- 
ton  Colliery,  xvi.  54. — At  Upleatham 
Mines,  106.— At  Pelton,  120.— Electric 
signals  on,  by  William  Lishman,  xxiv. 
165. 

Engineers  (Colliery),  report  of  committee 
as  to  admission  of,  xxiii.  65. 

English  and  Continental  Coal-fields ;  com- 
parative ages  of,  viii.  107. 

Eppleton  Colliery ;  experiments  on  friction 
of  rope  on  engine-plane  at,  iii.  282, 
283. — Attempts  to  win  through  quick- 
sand at,  v.  56. — Experiments  made  to 
test  Mr.  Atkinson's  theory  of  the  pro- 
portions in  which  air  distributes  itself 
in  splits,  vii.  64,  66, 73, 145, 197.— Plan 
of  furnace  at,  ix.  131. — Experiments  on 
ventilation  with  furnace  doors  open 
and  shut,  133. — Diagrams  of  ventilating 
pressure  shown  by  water-gauge,  ix.  139 
— Experiments  on  the  ventilation  of 
underground  boilers,  xii.  83. — Ventila- 
tion of,  in  1863, 186, 188.— Experiments 
with  safety -lamps  at,  xvii.  17. 

Erekli  (Turkey),  sketch  of  coal  district  of , 
iii.  61. 

Ekbington,  — ,  elected  1853,  resigned  1863. 


EXPLORING. 

Estun  Mines,  Yorkshire,  pillar-working  at, 
viii.  95. — Endless-rope  system  at,  xvii. 
(Appendix  1)  112. — Analysis  of  ore, 
xxiv.  28. 

Evans,  J.,  elected  1853,  resigned  1858. 

EVANS,  T.,  elected  hon.  mem.  1855. 

Evans,  W.,  elected  1865,  resigned  1868. 

Eveeard.  I.  B.,  elected  March  6, 1869. 

Examinations,  publicity  or  secrecy  of,  by 
R.  F.  Martin,  xxiv.  39. — Letter  from 
the  Home  Secretary,  39. — Letter  from 
Professor  Freire-Marreco,  42. — Discus- 
sed, 42. — Decision  of  the  Council,  45. 

Executive  Committee  of  the  College  of 
Physical  Science,  report  of,  xx.  ix. 

Exhibition  of  1851,  iii.  71. 

Exhibition  of  1862 ;  observations  on  the 
mineral  sections,  by  Nicholas  Wood,  xi. 
227. — British  collection,  page  4  of  paper. 
— British  possessions,  page  5. — Foreign 
coal  and  minerals,  page  6. — Lidex  of 
coal  and  minerals,  &c,  in  exhibition, 
page  10. 

Experience  afforded  in  the  manufacture  of 
coke  during  the  last  twelve  years,  by  A. 
L.  Steavenson,  xxii.  3. 

Experiments  :  On  board  the  "  Weardale," 
xviii.  86,  105. — Showing  heat  in  boiler- 
flues  of  different  lengths,  124. — With 
Juckes'  furnace  at  Elswick,  93. — On 
board  a  steamer,  112. — With  the  Le- 
mielle  ventilator  at  Page  Bank  Col- 
liery, 69.— At  Pelton,  141.  — On  me- 
chanical stoking  at  Walker  Iron  Works, 
47. — On  rivetting  at  Messrs.  Hawthorn's, 
10.— On  steel,  by  Kircaldy,  13.— With 
Guibal's  ventilator  at  Pelton,  100, 104, 
148. — With  Waddle's  ventilator  at  do., 
101. — At  Us  worth,  with  Jones'  and 
Bidder's  machine  for  working  and 
breaking  down  coal,  xix.  14. — On  rivet- 
ting  with  drilled  and  punched  holes, 
and  hand  and  power  rivetting.  xxi.  67. 

Exploring  in  the  presence  of  dangerous 
gases,  Denayrouze's  system,  xxiv.  129. 
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EXPLOSION  AT  BURRADON. 

Explosion  at  Burradon,  viii.  85. — Paper 
on  same,  by  T.  J.  Taylor,  161. — Various 
opinions  as  to  cause,  170. — Discussed, 
ix.  55. 

Plate — Plan  of  workings,  viii.  161. 
*       Explosion  at  Felling,  May  25,  1812,  plan 
of  workings,  ii.  30. 
Explosion  at  Hetton  Colliery,  by  N.  Wood, 
ix.  93. — P^vidence  given  at  inquest,  98. 
—Verdict,  129.— Discussed,  89,  160  — 
Letter  from  R.  W.  Longridge  upon  ex- 
plosion of  gas  in  boiler  Hues,  160. — Do., 
do.,  on  probable  cause  of  accident,  162. 
— Letter  from  W.  Cochrane  on  explo- 
sion of  gas  in  liues  at  do.,  162. 
Plates — Plan  of  ventilation  at  East  and 
West  Minor  Pits,  Hetton,  ix.    95. — 
Do.  of  the  boilers,  flue,  furnaces,  96. 
— Same,  after  the  explosion,  97. — Plan 
of  boilers  at  Tursdale  Colliery,  163. 
Explosion  at  St.  Hilda  Colliery,  xv.  53. 
Explosion  of  fire-damp  at  Lundhill  Col- 
liery, by  N.  Wood,  v.  231. — Strata  sunk 
through  at  Lundhill,  231. — Precautions 
to   be   used  in   recovering   bodies,  Dr. 
Holland,  262. — Additional  matter  com- 
municated, vi.  113. — Discussed,  113, 151. 
Plates — Plan  of  Lundhill  workings,  v. 


EXPLOSIVE  COMPOUNDS. 

235. — Do.,  showing  effect  of  explosion, 
268. 
Explosion  at  Monkwearmouth  Colliery,  ix. 
250. — Committee  formed  to  investigate, 
xi.  1. 
Explosion  and  standing  fire  at  Newbottle 
Colliery,   by    W.    Lishman,    xv.     99. — 
Analysis  of  the  gas,  101. — Experiments 
with  different  safety -lamps  exposed  to 
gas  under  pressure,  101. — Discussed,  144. 
Plate — Plan   of   holing  into  Jane   Pit 
old  workings,  showing  the  extent  of 
the  fire,  xv.   100. 
Explosion  at  Oaks  Colliery,  notes  on,  by  T. 
W.  Embleton,  xxv.  29. — Discussed,  142. 
Plates — 6  to  35.  Register  of  barometer 
at  Oaks  Colliery,  and  pressure  on  gas- 
pipe,  1867.— 36.   Plan  of  scaffold  at 
Oaks  Colliery. — 37.    Hand  sketch  of 
Oaks  Colliery,  xxv.  38. 
Explosion  at  Seaton  Burn,  viii.  86. 
Explosions,    coinciding    with    barometric 

changes,  v.  9. 
Explosions  of  boilers,  1800  to  1870,  causes, 

&c,  xx.  53. 
Explosive   compounds,  patents  connected 
with  ;    appendices,  end  of  vols.  xvii.  to 
xxv 
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FABREY'S  FAN  VENTILATOR. 

Fabrey's    fan   ventilator   and   pneumatic 

wheel,  vi.  145 ;  xix.  226.  —  Compared 
with  Struve's,  xi.  98. 

Fans  for  ventilating,  various  forms  of,  xix. 
223,  233. 

Faraday,  Prof.,  mode  of  draining  goaves, 
viii.  13. — On  the  formation  of  hydrogen 
in  boilers,  xi.  47. 

Fabueb,  A.,  elected  March  2,  1872. 

Fabbab,  J.,  elected  July  2,  1872. 

Faults  in  the  Northern  coal-field,  ii.  109. 
— In  the  ten-yard  seam,  South  Stafford- 
shire, x.  196. — In  Dumfriesshire  and 
Cumberland,  xi.  82. 

Favell,  T.  M.,  elected  April  5,  1873. 

Feabe,  G.,  elected  1861 ;  resigned  1870. 

Feaex,  J.  W.,  elected  March  6,  1869. 

Felling  colliery,  plan  of  workings  at,  ii. 
30. 

Fellows,  J.  H.,  elected  Dec.  5,  1874; 
resigned  1876. 

Fexwick,  B.,  elected  Aug.  2,  1866. 

Pbhwick,  G.,  elected  Sept.  2,  1871. 

FssrwiCK,  T.,  elected  April  5,  1S73. 

Ferrie,  William,  On  the  utilization  of  blast 
furnace  gases,  xx.  163. 

Fidlee,  E.,  elected  Sept.  1,  1866. 

Finance;  reports,  commencement  of  each 
volume. — Two  members  to  sign  accounts, 
ix.  3.  —  Additional  reports,  ix.  65, 
231. 

Fire-bars,  Jordan's,  xviii.  53. — Success  of, 
on  board  steamers,  114. — Plan  of  short 
bars  on  board  the  "  Weardale,"  106. 

Fire-damp,  sudden  issue  of,  at  Strafford 
Main  Colliery,  paper  on,  by  P.  Cooper, 
xvii.  43. — Absorption  of  gases,  by  cer- 
tain" bodies,  "alluded  to  by  I.  L.  ^Bell, 
107. — Diagram  illustrative  of  the  creep 
in  the  high-main  seam  at  Wallsend,  82. 
— Discussed,   55,   106. — Further  obser- 


FIRTH. 

vations  on,  81. — Plan  of  the  working  in 
the  Silkstone  seam,  42. 

Fire-damp  existing  in  coal-mines  in  a 
state  of  tension,  by  T.  J.  Taylor,  i.  275. 
— Connection  witli  barometric  changes, 
276. — Tension  in  the  Newsham  work- 
ings, 280,  281.— Ditto,  C  Pit,  Walls  - 
end,  282. — Boring  at  Hebburn,  by  J. 
Easton,  283. — Issue  of  gas  at  the  Pess- 
pool  drift,  Haswell,  283. — At  the  Jane 
Pit,  Walker,  286,  287.— At  Jarrow,287. 
— Fire-damp,  analysis  of,  before  and 
after  explosion,  288. — Months  in  which 
the  principal  explosions  in  Northum- 
berland and  Durham  have  taken  place, 
292. — Barometer  readings  on  the  days 
of  the  principal  explosions,  298. — 
Diagram  illustrating  same,  278. 

Fire-damp,  new  method  of  indicating  tiie 
presence  and  amount  of,  in  coal-mines, 
by  G.  F.  Ansell,  xv.  165.— Diffusion  of 
gases,  166.  —  Fire-damp  and  choke- 
damp  defined,  167. — Action  of  gases 
through  India-rubber,  169. — Instrument 
depending  on  the  laws  of  diffusion  for 
indicating  the  presence  of  noxious 
gases,  170. 

Firestone,  minera,  description  of,  by  Dr. 
David  Page,  xxiv.  154. 

Firing  of  steam-boilers  economically  con- 
sidered, by  J.  A.  Ramsay,  xix.  63. — The 
"stair"  system  of  grate,  63. — Different 
methods  of  tiring  compared,  66. — Dis- 
cussed, 68. 

Plates — 15.  Stair  grate  at  Mariaochein. 
— 16.  Inclined  grate  at  Washington. 
— 17.  Inclined  grate  at  Widdrington. 
— 18.  Proposed  arrangement  for  egg- 
ended  boilers,  xix.  68. 

Fieth,  S.,  elected  1865. 

Fieth,  W.,  elected  Nov.  7,  1863. 
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FISHER. 

Fisher,  R.  C,  elected  July  2,  1872. 

Fletcher,  G.,  elected  graduate,  April  4, 
1868;  member  1870. 

Fletcher,  G.,  elected  Aug.  1,  1874 

Fletcher,  H.,  elected  Aug.  3,  1865. 

Fletcher,  I.,  elected  Nov.  7,  1863. 

Fletcher,  J.,  elected  1857,  died  1875. 

Fletcher,  J.,  elected  1861,  resigned  1866. 

Fletcher,  Jas.,  elected  Sept.  11,  1875. 

Fletcher,  J.,  elected  student  July  2, 1872. 

Fletcher,  W.,  elected  student  Feb.  4, 
1871;  member  1873. 

Flintshire  cannel  seam,  on  the,  by  N.  R. 
Griffith,  xix.  75. — Area  of  North  Wales 
coal-field,  75. — Section  of  seam,  77. — 
Chemical  composition,  78. — Discussed, 
82. 

Flintshire  and  Denbighshire,  mineral 
resources  of,  by  J.  J.  Williams,  xxv.  81. 

Flood,  P.  B.,  elected  Dec.  7,  1867; 
resigned  1869. 

Fluids,  elastic,  laws  relating  to,  iii.  322, 324. 

Flushing,  projected  international  com- 
munication in  the  north  and  east  of 
Europe,  through  the  new  harbour  of, 
by  W.  T.  Mulvany,  xxiv.  217. 

Foggin,  W.,  elected  March  6,  1875. 

Foord,  J.  B.,  elected  Nov.  5,  1852; 
resigned  1875. 

Forrest,  J.,  elected  March  5,  1870. 

Forster,  G.  B.,  M.A.,  elected  Nov.  5, 
1852 ;  on  Council  1857  to  1861, 1862  to 
1865,  1866  to  1867;  Vice-President 
1869-71  and  1872-75;  contributed  on 
the  following  subjects  : — The  accident 
at  New  Hartley,  xi.  143. — Geology  of 
the  magnesian  limestone  of  Durham, 
xiii.  205. 

Forster,  G.  E.,  elected  Aug.  1,  1868; 
resigned  1876. 

Forster,  J.  H.,  elected  1853;  resigned 
1867. 

Forster,  J.  R.,  elected  July  2,  1872. 

Forster,  J.  T.,  elected  graduate  Aug.  1, 
1868 ;  member  1876. 


FOWLER'S  PATENT  APPARATUS. 

Forster,  R.,  elected  Sept.  5,  1868. 

Forster,  R.,  elected  Oct.  5, 1872. 

Forster,  T.  E.,  elected  Nov.  5,  1852; 
Vice-President  1861  to  1865;  President 
1866  to  1868. — Inaugural  address,  xv. 
283. — Present  of  model  of  clip-pulley, 
xvi.  133.— Died  1873.— Memoir  of,  by 
G.  C.  Greenwell,  xxv.  5. 

Fossils,  in  the  Illawarra  coal-field,  N.S.W., 
vi.  33,  34. — In  Northumberland  district, 
ix.  188. — In  Dumf  riesshire  and  Cumber- 
land, xi.  68,  71.— In  the  Canoubie  coal- 
field, 76. — Box  of,  presented  by  Mr.  P. 
Cooper,  177.  —  Fossils  of  the  South 
Wales  coal-field,  xxiii.  251. — List  of 
fossils  found  in  the  "great"  and  "four- 
fathom"  limestones  in  South  Northum- 
berland, xxiv.  142. — Report  of  sub- 
committee on  Hutton  collection,  xxv.  1. 

Foster,  G.,  elected  March  7,  1874. 

Fothergill,  J.,  elected  Aug.  7,  1862. 

Fothergill  on  the  superior  value  of  coal  to 
coke  in  locomotives,  viii.  125. 

"Four-fathom"  and  "great"  limestones 
and  their  associated  beds  in  South 
Northumberland,  by  G.  A.  Lebour, 
xxiv.  133. 

Fowler,  G.,  elected  July  4, 1861;  resigned 
1876.  Contributed  on  the  following 
subjects : — On  working  the  main  seam 
at  Moira  in  Leicestershire,  x.  161. — 
On  abstracting  gas  from  the  goaves  of 
coal-mines,  xviii.  157. — Discussed,  xix. 
84. — On  working  coal  by  long-wall,  xix. 
27.— Discussed,  37,  86.— On  the  scroll- 
drum,  xxi.  85. 

Fowler,  W.  O,  elected  Aug.  6,  1870; 
resigned  1876. 

Fowler's  patent  apparatus  for  loading  and 
unloading  pit  cages,  by  D.  P.  Morrison, 
xxiii.  29. — Description  of  apparatus,  30. 
— Table  showing  saving  of  time,  32. — 
Discussed,  35. 

Plates — 11, 13.  Hydraulic  winding  gear 
arrangements    at    top    of    pit. — 12. 
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FRAMWELLGATE  COLLIERY. 

Arrangements  at  bottom  of  pit. — 14. 
General  view,  xxiii.  28. 
Framwellgate    Colliery,    experiments    on 

long-wall  working  at,  xii.  39. 
France,  W.,  elected  April  6,  1867. 
France,  production  of  coal  compared  with 

Belgium,  England,  and  Scotland,  iv.  287. 

— Coal  and  iron  mines  in  South  of,  v.  27. 
France,  production  and  consumption  of 

coal  in,  by  T.  Y.  Hall,  vi.  49.— Mine 

inspection,  54. — Coal  trade,  72. — Wages 

of  colliers,  81. — Produce  of  iron,  95. — 

Prices  of  coal,  98,  100,  105. 
France,   secondary    iron    ores   of,  by   G. 

A.  Lebour,  xxv.  59. 
Franks,  G.,  elected  Feb.  6,  1875. 
Frazer,  B.,  elected  Oct.  4, 1866. 
Frazer,  W.,  elected  Oct.  4,  1866. 
Frazier,  Prof.  B.  W.,  elected  Nov.  2, 

1872. 
Freire-Marreco,  Prof.  A.,  elected  hon. 

mem.  Sept.  2, 1872. 
Friction,  co-efficient  of,  in  ventilation,  iii. 

124. — Of  carriages,  249;  xvii.  (Appen- 
dix 1)  87,  131.— Ropes,  281. 
Frodingham,  ironstone  at,  xxiv.  26. 

Plates — 9.  Section  of  country  east  of. 
— 10.  Ironstone  field,  xxiv.  32. 


FURTHER  NOTES. 

Frtar,  Mark,  elected  Sept.  7, 1866. 

Fryer,  G.  C,  elected  Sept.  3,  1870;  died 
1872. 

Fryer,  Mark,  elected  Feb.  3,  1859;  died 
1868. 

Fuel,  observations  on  the  consumption  of, 
xv.  157. 

Fuel,  patent,  shipments  of,  in  1860,  x.  71. 

Ffjimato,  B.,  elected  student  July  2, 
1872;  resigned  1873. 

Furnace  and  boiler,  proposed  arrangement 
of,  for  a  plain  cylinder  boiler,  xviii.  126. 

Furnace  and  mechanical  ventilation,  com- 
parative cost  of,  xviii.  102. 

Furnace  ventilation,  xix.  224. 

Furnaces :  Hall  and  Whitaker's,  xviii.  52. 
—Jordan's,  53,  114. — Juckes',  52. — 
Experiments  with,  on  board  a  steamer, 
112. — Plan  of  short  bars  on  board 
the  "Weardale,"  106. — Tickers  and 
Smith's,  53. 

Furness,  H.  D.,  elected  Dec.  2,  1871 ;  on 
council,  1876-77. 

Furnishing  committee,  report  of,  xx.  113. 

Further  notes  on  recent  examinations  of 
coal  gases,  by  Prof.  A.  Freire-Marreco, 
xxv.  41. 
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Gainsford,  W.  D.,  elected  Aug.  1,  1861 ; 
resigned  1869. 

Gainsfobth,  T.  R.,  elected  Nov.  5,  1864 ; 
resigned  1876. 

Galloway,  R.  L.,  elected  Dec.  6,  1873. 

Galloway,  W.,  on  safety-lamps  and  shot- 
firing,  xxiv.  63. 

Galloway,  proposition  for  the  prevention 
of  smoke  at  sea,  xvii.  63. — Described 
and  discussed,  68. 

Gannow  Colliery ;  endless-chain  system, 
xvii.  (Appendix  1)  71. 

Gardner,  M.  B.,  elected  Oct.  6,  1859.— 
resigned,  1869. 

Gardner,  W.,  elected  February  14, 1874. 

Garfortit,  W.  E.,  elected  Aug.  2,  1866. 

Garside,  J.,  elected  Nov.  7,  1874;  re- 
signed 1876. 

Garthwaite,  T.  Y.  B.,  elected  student, 
Feb.  1,  1873. 

Gas,  analysis  of  explosive,  ii.  8. — In  ten- 
sion, ii.  15. — Means  of  counter-acting 
effects  of,  ii.  37. — Ditto  of  penetrating, 
87. — Dress  for  penetrating,  77. — Origin 
of,  in  coal-mines,  iii.  45.  —  Flow  of 
through  pipes,  formulae  for,  iii.  212, 217, 
221. — Tensile  force  of,  v.  17. — Less  in 
amount  in  old  collieries,  vii.  5. — Drifts 
for  draining  goaves,  vii.  79. — Acting  as 
a  barrier  in  a  goaf,  viii.  12. — From  blast 
furnace,  ix.  137. — Destructive  action  of, 
on  upcast  shafts,  xi.  19. — Utilization  of, 
in  blast  furnaces,  xiii.  140. — Tempera- 
ture of,  in  blast-furnaces,  xiii.  142. — 
From  Newbottle,  xv.  101. — Dangerous, 
means  of  indicating  presence  of,  xv. 
165. — Diffusion  of,  xv.  166. — Action  of, 
through  India-rubber,  xv.  169. — Absorp- 
tion of,  by  different  substances,  xvii. 
107. — Abstracting  from  the  goaves  of 
coal-mines,  by  G.  Fowler,  xviii.   151.— 
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Combustion  of,  to  produce  heat,  by  John 
Wallace,  xxiii.  47. 

Gas-blowers,  by  P.  S.  Reid,  iii.  33.— Prac- 
tice at  Pelton  Colliery,  34. — Origin  of 
gases  in  coal-mines,  45. — Suggestions 
for  future  contention  with  blowers,  49. 
— Future  investigation,  49. — Discussed, 
226.— Ditto,  229. 

Plates — 1.  Illustration  of  working  at 
Pelton,  iii.  45. — 2.  Sketch  to  illustrate 
relative  positions  of  water  and  gas  at 
blower  at  Pelton  Colliery,  in  drift  of 
1847,  48.-3.  General  plan,  53. 

Gases,  dangerous,  Denayrouze's  apparatus 
for  exploring  in  the  presence  of,  xxiv.  129. 

Gases  occluded  by  coal ;  abstracted  account 
of  Dr.  Ernst  von  Meyer's  recent  ex- 
amination, by  Prof.  A.  Freire-Marreco, 
xxii.  25.— Discussed,  28, 129, 136.— De- 
tails of  further  experiments,  135. 

Gases  occluded  by  coal,  further  notes  on 
recent  examinations  of,  by  Prof.  A. 
Freire-Marreco,  xxv.  41.  —  Effect  of 
vacuum  in  cold,  effect  of  vacuum  in 
heat,  41. — Effect  of  re-heating  after  an 
interval.— Effect  of  weathering. — Effect 
of  varying  temperature. — Rate  at  which 
the  different  gases  are  liberated.  — 
Capacity  of  exhausted  coal  for  gas,  42. 
— Mine  gases,  43. 

Gateshead,  project  for  supplying  water 
from  the  Northumberland  lake  district, 
by  T.  J.  Bewick,  xxiv.  85. 

Gauge,  narrow,  advocated  by  R.  Stephen- 
son, viii.  77. — By  Locke,  ix.  61. 

Gawber  Hall  Colliery,  experiments  at, 
ix.  79. 

Geikie,  James,  on  the  carboniferous  for- 
mation of  Scotland,  xx.  131. 

Gellia  C'adoxtan  coal,  experimented  on,  at 
Keyham,  xiv.  49. 
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General  Meetings — 

July  3,  1852,  i.  1. — Preliminary  meet- 
ing.— Formation  of  society. 

August  21,  1852,  i.  7.— Donation  of 
£20  from  Mr.  Shipperdson.  —  Pro- 
ceedings to  be  printed. 

September  3,  1852,  i.  9.  —  Members 
empowered  to  introduce  strangers  at 
general  meetings.  —  President's  (N. 
Wood)  inaugural  address,  13. 

October  1,  1852,  i.  33.— Paper  by  J.  A. 
Longridge,  On  tbe  action  of  a  jet 
of  steam  as  a  motive  power  for  the 
purposes  of  ventilation,  35. 

November  5,  1852,  i.  63.  —  Paper  by 
T.  J.  Taylor,  On  proofs  of  subsistence 
of  fire-damp  in  a  high  state  of  ten- 
sion, 275. 

December  13,  1852,  i.  65. — Paper  by 
N.  Wood,  On  experiments  to  deter- 
mine the  relative  value  of  furnace 
and  steam  jets,  71. — Paper  by  W. 
Armstrong,  junior,  on  same  subject, 
165. — Same  discussed. 

February  4,  1853,  i.  187.— Dr.  Glover's 
safety-lamp  submitted.  —  Continua- 
tion of  N.  Wood's  paper,  On  furnace 
and  steam  jets,  191. — Papers  by  W. 
Barkus  and  T.  J.  Taylor  on  same 
subject,  195,  203. 

March  4,  1853,  i.  209.  — Papers  on 
furnace  and  steam  jets  discussed. 
— Daily  explosion  of  gas  in  mines 
by  electricity,  proposed,  215. — Coal- 
owners  to  be  asked  to  contribute  to 
Institute  funds,  215. — New  mode  of 
changing  the  clacks  in  a  pumping 
engine,  216. 

April  1,  1853,  i.  217. — Report  on  pro- 
gress of  Mining  College  scheme. — 
Papers  on  furnace  and  steam  jets 
discussed,  225. 

May  6,  1853,  i.  233.— Paper  by  W.  Bar- 
kus, sen.,  On  the  ventilation  and  gases 
of  coal-mines  and  working  of  pillars, 
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239.— Same  discussed,  233.  — Model 
of  swing-door  submitted,  235. — Par- 
liamentary Committee  to  inquire  into 
accidents  in  coal-mines.  —  Heads  of 
enquiry,  236. — Safety  of  Davy -lamp 
discussed,  237. 

June  3,  1853,  i.  251.— Time  register  ex- 
hibited. —  Safety -lamp  experiments 
at  Killingworth,  252.— Paper  by  G.  C. 
Greenwell,  On  the  inflammability 
of  light  carburetted  hydrogen  gas, 
i.  256. — Parliamentary  enquiry  into 
accidents  in  mines. — Heads  of  pro- 
posed evidence  discussed,  258. 

July  1,  1853,  i.  267.  — Paper  by  N. 
Wood,  On  experiments  with  safety- 
lamps,  301. — Lamps  exhibited,  268. 

August  5, 1853,  i.  269.— Day  of  meeting 
changed,  and  one  month's  vacation 
in  January  and  June.  —  Report  of 
Finance  Committee.  —  Office  accom- 
modation to  be  procured. — Dr.  Fife's 
safety  -  lamp.  —  Various  lamps  dis- 
cussed, 270. — A  collection  of  papers 
on  the  history  of  coal-mining,  pre- 
sented by  T.  J.  Taylor,  271.— Presi- 
dent's address,  271. —  Conclusion  of 
T.  J.  Taylor's  paper,  On  subsistence  of 
fire-damp,  275. — Paper  by  T.  Y.  Hall, 
On  safety-lamps,  323. 

November  3,  1853,  ii.  3. — Report  as  to 
office  accommodation. — Report  of  the 
Royal  Academy  of  Belgium,  5. — 
Entering  dangerous  gases,  discussed, 
7. 

December  1, 1853,  ii.  13.— T.  J.  Taylor's 
paper,  On  subsistence  of  fire-damp, 
and  T.  Y.  Hall's  paper,  On  safety- 
lamps,  discussed. —  Papers  read:  On 
improvements  in  colliery  workings 
and  observations  on  safety-lamps,  by 
T.  Y.  Hall,  221.— Observations  on  the 
greater  facility  of  ventilating  dip 
than  rise  workings,  by  G.  C.  Green- 
well,  31.  —  On  choke-damp  and  the 
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means   of   counteracting   its   effects, 
by  J.  A.  Longridge,  37. 
February  2,  1854,  ii.  49.  — Offices  se- 
cured.— Mining  college  discussed,  50. 
— Safety-lamps. — T.  Y.  Hall's  paper, 
On  improvements  in  colliery  workings, 
and  G.  C.  Greenwell's  paper,  On  ven- 
tilating dip  and  rise  workings,  dis- 
cussed.— Letter  from  H.  Mackwortb 
on  safety-lamps,  53.  —  Paper  by  H. 
Mackwortb,  On  boring,  60. — On  water 
as  a  ventilating  power,  74. — On  coal- 
cutting  by  macbinery,  70. 
Marcb  2,  1854,  ii.  78. — Mining  College. 
— T.  Y.  Hall's  paper,  On  safety -lamps, 
discussed.— Paper  by  T.  Y.  Hall,  On 
penetrating  dangerous  gases,  87. 
April  6, 1854,  ii.  92.— Mining  College.— 
J.  A.  Longridge's  paper,  On  choke- 
damp;  T.  Y.  Hall's  paper,  On  pene- 
trating   dangerous    gases ;    and    H. 
Mackwortb's  papers,  On  boring  and 
coal-cutting  by  macbinery,  discussed. 
— Portion   of  a  paper,  On  tbe  extent 
and  duration  of  the   Northern  coal- 
field, by  T.  Y.  Hall,  104. 
May  4,  1854,  ii.  238. — Remainder  of  T. 
Y.  Hall's  paper,  On  the  extent  and 
duration  of  the  Northern  coal-field. 
July  6,  1854,  ii.  240.  — Paper,  by  John 
Hedley,   On    mines    and    mining    in 
the   North    Staffordshire     coal-field, 
242. 
August  3,  1854,  ii.  256.— Paper  by  G. 
C.  Greenwell,  Notes  on  the  coal-field 
of  East  Somerset,  258. 
September   7,  1854,  iii.  3. — Names   of 
parties  proposed  as  members  to  be  ex- 
hibited in  room. — T.  Y.  Hall's  paper, 
On  the  extent  and  probable  duration 
of  the  Northern  Coal-field,  discussed. 
— Paper  by  Hugh  Taylor,  Analysis  of 
rocks  of  the  coal  formation,  iii.  11. 
October  5,  1854,  iii.    27. — Transactions 
to  be  advertised. — Appendix  to  T.  Y. 
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Hall's  paper,  On  the  extent  and  pro- 
bable duration  of  the  Northern  Coal- 
field, read,  28.— Model   of  coal-field 
suggested,  28. — Model  of  White  and 
Grant's  safety-cage  exhibited,  29. 
November  2,  1854,  iii.  31.— Paper  by  P. 
S.  Reid,  On  practice  with  gas-blowers, 
33. 
December   7,   1854,   iii.    53.— Plan  for 
Mining  College  to  be  drawn  up,  57. 
- — Letter  from   Prof.   Airey   on   the 
density  of  the  coal-measures,   58. — 
Paper  by  H.  G.  Longridge,  On  the 
coal  districts  of  the  Ottoman  Empire, 
read  and  discussed,  61. — Paper  by  J. 
J.  Atkinson,  On  the   theory  of  the 
ventilation  of  mines,  73. 
February  8,  1855,  iii.  223.— Report  of 
Coal   Trade   on    Mining    College.  — 
Grant  and  Co.'s  safety-cage  discussed, 
225. 
March  1,  1855,  iii.  229— G.  C.  Green- 
well's  work  on  mine  engineering  pre- 
sented.— P.  S.  Reid's  paper,  On  prac- 
tice with  gas-blowers,  discussed. 
April  5,  1855,  iii.  235.— Section  of  the 
coal  and  ironstone  measures  of  Lan- 
arkshire, presented  by  Mr.  Moor. — 
Transactions  to  be  advertised  by  Mr. 
Weale. — Paper  by  N.  Wood,  On  the 
conveyance  of  coals  underground,  239. 
May  3,  1855,  iii.  319. — Supplementary 
matter  to  a  paper  on  the  theory  of  the 
ventilation  of  mines,  by  J.  J.  Atkin- 
son, 321. — Parliamentary  papers  af- 
fecting mining  interests  to  be  pur- 
chased, 320. 
July  5,  1855,  iii.  341. — Mining  College 
again  discussed. — Notes  on  J.  J.  At- 
kinson's paper,  Theory  of  the  ventila- 
tion of  mines,  by  T.  J.  Taylor,  347. 
August   2,  1855,  iii.   371.— History   of 
the  coal  trade,  and  a  treatise  on  the 
mining  and  working  of  coal,  presented 
by  M.  Dunn. — Mines  Inspectors'  re- 
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ports  to  be  obtained. — Paper  by  J. 
Dobson,  An  account  of  the  perform- 
ance of  a  ventilating  machine  on 
Struve's  principle. — Hutton's  collec- 
tion of  fossils  to  be  purchased,  373. 

September  6,  1855,  iv.  3. — Mining  Col- 
lege, prospectus  to  be  drawn  up. — A 
work  on  chemical  technology,  pre- 
sented by  Dr.  Richardson,  4. 

October  4,  1855,  iv.  7. — Messrs.  Atkin- 
son and  Taylor's  papers,  On  the  venti- 
lation of  mines,  discussed. 

November  1,  1855,  iv.  23. — Mining  Col- 
lege, prospectus  read  and  adopted. — 
J.  J.  Atkinson's  paper,  On  the  ventila- 
tion of  mines,  and  Nicholas  Wood's 
paper,  On  the  underground  convey- 
ance of  coals,  discussed,  32. 

December  6,  1855,  iv.  35.— Transac- 
tions of  various  societies  promised, 
36. — Papers  read :  On  boiler  explo- 
sions, by  M.  Dunn,  39 ;  On  the  coal- 
measures  of  Styria,  by  T.  Y.  Hall, 
55. 

January  4,  1856  (see  Minute  book). 

February  7,  1856,  iv.  107.— Letter  from 
Stephen  Reed,  with  present  of  section 
of  strata  sunk  through  at  Sheriff 
Hill  Colliery. — M.  Dunn's  paper,  On 
boiler  explosions,  discussed. — Mining 
College,  Duke  of  Northumberland's 
offer. 

March  6,  1856,  iv.  121. — Discussion  on 
a  proposition  by  A.  Beanlands,  to 
obtain  the  true  meridian  in  the  work- 
ings of  a  coal-mine  for  making  ac- 
curate surveys. 

April  3,  1856,  iv.  123.— Paper  by  T.  Y. 
Hall,  Statistical  notes  on  the  coal  and 
iron  production  of  the  United  States 
of  America,  125. 
May  1,  1856,  iv.  139. — Communication 
from  John  Hair,  on  the  mode  of  con- 
structing safety-valves.  —  The  Civil 
Engineers'  report  on  the  subject  of 
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explosions  of  steam  boilers,  and  an 
account  of  Hall's  patent  for  the  pre- 
vention of  boiler  explosions  presented. 
— Boiler-float  with  steam- whistle,  pre- 
sented by  H.  Watson,  140. — Papers 
read:    On  the  effect  produced  upon 
beds  of   coal   by   working  away  the 
over  or  underlying  seams,  by  Mr.  (now 
Sir)  George  Elliot,  141. — On  the  rela- 
tive position  of  upcast-shafts  and  the 
loss  of  temperature  of  the  same,  by 
J.  A.  Longridge,  147. 
June  5,  1856,  iv.  191. — Dr.  Herapath's 
analysis  of  Australian  white  coal. — 
Papers  read :  On  the  working  of  thin 
seams  of  coal,  &c,  by  G.  C.  Greenwell, 
193. — On  certain  changes  which  take 
place  in  the  condition  of  the  air  dur- 
ing passage  through  the  shafts  and 
workings  of  a  mine,  and  their  effect 
upon  ventilation,  by  J.  A.  Longridge, 
203. 
August  7,  1856,  iv.  261.— One-fourth  of 
Council    to    retire    annually.  —  Mr. 
Weale  to  discontinue   advertising. — 
Presentation  of  books  by  E.  F.  Boyd. 
— Papers  read  :  On  mining  surveys,  by 
Arthur  Beanlands,  267. — On  the  con- 
stitution and  action  of  the  Chalybeate 
mine  waters  of  Northumberland  and 
Durham,  by  W.  Armstrong,  jun.,  271. 
— On  the  relative  heating  and  econo- 
mic values  of  round  and  small  coals, 
by  John  Daglish,  283. — Remarks  on 
the  production  of  coal  in  Belgium  and 
France  compared  with  England  and 
Scotland,  by  M.  Dunn,  287. 
September  5,  1856,  v.  1. — Token-pocket 
presented  by    Mr.    Ramsay. — Papers 
read  at  meetings  become  the  property 
of  the  Institute.- — 1.  Library  Commit- 
tee to  prepare  list  of  books  suitable 
for  Institute. — 4.  G.  C.  Greeuwell's 
paper,  On  the  working  of  thin  seams 
of  coal,  discussed. — Tirrnbull's  danger 
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indicator  for  steam-boilers,  presented 
by  C.  Berkley,  8. 

October  3,  1856,  v.  9.— Letter  from  Mr. 
Sinclair,  with  specimen  of  Hematite, 
10. — J.  Daglish's  paper,  On  the  relative 
heating  and  economic  values  of  round 
and  small  coals,  discussed,  10. 

November  7,  1856,  v.  15. — Mr.  (now 
Sir)  Geo.  Elliot's  paper,  On  the  effect 
of  working  seams  of  coal  overlying 
each  other;  and  W.  Armstrong's  paper, 
On  the  constitution  and  action  of  the 
Chalybeate  mine  waters  in  Northum- 
berland and  Durham,  discussed. 

December  5,  1856,  v.  25. — Mining  Col- 
lege.— Interview  with  H.M.  Inspector 
of  Charities. — Papers  read :  On  the 
coal-mines  and  irou-works  of  Besseges, 
by  Matthias  Dunn,  27. — On  Murton 
winning  in  the  County  of  Durham,  by 
Edward  Potter,  43. 

February  5,  1857,  v.  63. — Papers  read  : 
On  the  conveyance  of  coals  under- 
ground in  pits,  65 ;  and  On  the  sink- 
ing through  the  magnesian  limestone, 
at  the  Seaham  and  Seaton  winning, 
near  Seaham,  by  N.  Wood,  117. 

March  5, 1857,  v.  131.— Mining  College 
to  be  brought  before  Government. — 
Paper  by  T.  J.  Taylor,  Suggestions 
towards  a  less  local  system  of  draining 
coal-mines,  135. 

April  2,  1857,  v.  143. — Books  presented 
by  Manchester  Lit.  and  Phil.  Society. 
— Plan  showing  Mr.  George  Hepple's 
new  mode  of  ventilating  coal-mines 
submitted,  145. 

May  7,  1857,  v.  147. — Mining  college. — 
Heads  of  bill  to  be  submitted  to  Par- 
liament.— E.  Potter's  paper,  On  the 
Murton  winning,  discussed.  —  John 
Taylor's  proposed  mode  of  sinking 
through  the  sand  at  Ryhope  discussed, 
148. 

June  4,  1857,  v.   161.— T.  J.  Taylor's 
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paper,  Suggestions  towards  a  less 
local  system  of  draining  coal-mines, 
discussed. —  Paper  by  John  Marley, 
On  the  Cleveland  ironstone,  165. 

August  6,  1857,  v.  225.— Hutton's  col- 
lection of  fossils  to  be  purchased. — 
Copyright  of  all  pajjers  read  to  become 
the  property  of  the  Institute. — Co- 
operation with  Natural  History  So- 
ciety.— Thorpe's  diagram  of  the  York- 
shire coal-field,  presented  by  N.  Wood. 
— General  meetings  to  be  held  every 
two  months,  226. — An  account  of  the 
explosion  of  fire-damp  at  Lundhill 
Colliery,  by  Nicholas  Wood,  231. 

October  1,  1857,  vi.  1. — Members  not  to 
receive  duplicates  of  Transactions 
without  leave  of  Council. — Hour  of 
meeting  altered. — N.  Wood's  paper,  On 
underground  conveyance  of  coals,  and 
J.  Marley's  paper,  On  the  Cleveland 
ironstone,  discussed. 

December  3,  1857,  vi.  13. — Remarks  on 
the  ore  and  ironstone  of  Rosedale 
Abbey,  by  Joseph  Bewick,  15. 

February  4,  1858,  vi.  21.— Model  of  a 
pump  fitted  with  Peri'eaux's  India- 
rubber  valve  exhibited. — Mons.  Lau- 
rent submits  scheme  for  ventilation 
of  mines. — -Paper  by  H.  T.  Plews,  On 
the  coal-field  of  New  South  Wales, 
27. — Notes  on  the  coal  production  of 
France,  by  T.  Y.  Hall,  49. 

April  1, 1858  (Minute  book). 

May  13,  1858,  vi.  113.— Papers  read: 
On  the  Lemielle  system  of  ventila- 
tion, by  Mons.  Laurent,  129;  On  the 
comparative  consumption  of  fuel  by 
ventilating  furnaces  and  ventilating 
machines,  by  J.  J.  Atkinson,  135. — N. 
Wood's  paper,  On  the  Lundhill  Col- 
liery explosion  and  Lemielle's  venti- 
lating fan,  discussed,  113. 

June  3, 1858,  vi.  151.— Lundhill  Colliery 
accident  further  discussed. — Paper  by 
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J.  J.  Atkinson,  On  the  proportions  in 
which  air  in  mines  distributes  itself 
over  splits,  163. 

July  1, 1858,  vi.  187. — J.  Marley's  paper, 
On  the  Cleveland  ironstone,  and  J. 
Bewick's  paper,  Remarks  on  the  ore 
and  ironstone  of  Rosedale  Abbey,  dis- 
cussed. 

August  5,  1858,  vi.  197.— N.  Wood's 
proposition  to  retire  from  Presidency. 
— Tenders  for  printing  to  be  obtained, 
198.— Mining  College,  200.— Proposal 
to  associate  with  Durham  University, 
201.— Paper  by.  John  Wales,  Ou  the 
Lundhill  accident  and  on  the  ventila- 
tion of  coal-mines  generally,  204. — 
Same  discussed,  213. 

October  7,  1858,  vii.  1. — Estimates  for 
printing  to  be  obtained  from  London. 
— T.  Y.  Hall's  paper,  Notes  on  the  coal 
production  of  France,  discussed. — 
Paper  by  John  Wales,  On  the  working 
and  ventilation  of  the  coal-mines  of 
Northumberland  and  Durham,  9. 

December  2,  1858,  vii.  27. — Printing  to 
be  continued  by  Mr.  Reid. — 750 
additional  copies  of  J.  Wales'  paper, 
On  the  working  and  ventilation  of 
coal-mines,  to  be  printed,  28. — Mining 
College,  further  proceedings. — Ex- 
planations by  T.  Y.  Hall  relating  to 
his  paper  on  the  French  coal-fields, 
30. — J.  Wales'  paper,  On  the  working 
and  ventilation  of  coal-mines,  dis- 
cussed, 31. 

January  6,  1859,  vii.  43. — Discussion  on 
J.  Wales'  paper,  On  the  working  and 
ventilation  of  mines,  continued. 

February  3,  1859,  vii.  61.— J.  J.  Atkin- 
son's paper,  On  the  proportions  in 
which  air  in  mines  distributes  itself 
in  splits,  discussed. — Papers  read :  On 
gas  drifts  for  draining  goaves  in  coal- 
mines, and  ascensional  ventilation,  by 
Alex.  Ross,  79.— On   the   deposit   of 
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magnetic  ironstone  in  Rosedale,  by 
Nicholas  Wood,  85. 

April  7,  1859  (see  Minute  book). 

May  5,  1859,  vii.  105. — Remarks  on  J. 
J.  Atkinson's  paper,  On  the  propor- 
tions in  which  air  in  mines  distributes 
itself  in  splits,  107. — Paper  by  J.  J. 
Atkinson,  On  the  relative  importance 
of  certain  causes  in  producing  changes 
of  density  in  the  air  of  mines,  115. 

June  2,  1859,  vii.  127.— Papers  read: 
On  the  causes  of  the  variation  of  the 
density  of  air  circulating  in  coal- 
mines, by  T.  J.  Taylor,  129.— Review 
of  the  results  of  experiments  made 
relative  to  the  ventilation  of  mines, 
by  J.  J.  Atkinson,  133.— Mining  Col- 
lege, report  of  committee,  169. 

August  4,  1859,  vii.  179.— T.  Y.  Hall's 
claim  for  expenses  of  diagrams,  &c. — 
Vol.  i.  to  be  reprinted. — Catalogue  of 
books  to  be  prepared,  180. — £10  10s. 
subscribed  to  testimonial  to  Mr.  Hunt. 
— Photographic  prints  presented  by 
J.  Daglish. — Advisability  of  admitting 
Associates  discussed,  181. — Members 
in  arrear  not  to  have  Transactions. — 
Mining  College.  —  Interview  with 
Home  Secretary,  182. — Papers  read : 
Remarks  on  T.  J.  Taylor's  paper,  On 
the  causes  of  the  variations  of  the 
density  of  air  circulating  in  mines, 
by  J.  J.  Atkinson,  185 ;  Experiments 
on  the  strength  of  wire-ropes  and 
chains,  by  J.  Daglish,  211. 

October  6,  1859,  viii.  4.— £150  to  be 
paid  to  T.  Y.  Hall,  for  diagrams. — 
Present  by  Ralph  Moore,  copy  of  his 
work  on  the  ventilation  of  mines,  4. 
— Letter  from  M.  Simpson,  on  the 
Rosedale  ironstone,  4. — Letter  from 
E.  H.  Birkenhead,  on  safety-cages,  5. 
— Discussion  thereon. — Notice  of  R. 
Stephenson's  death,  and  bequest  to 
Institute. — A.  Ross's  paper,  On  ascen- 
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sional  ventilation ;  and  J.  Daglish's 
paper,  Experiments  on  the  strength 
of  wire-ropes  and  chains,  discussed,  9. 

February  9,  1860,  viii.  19. — Admission 
of  under-viewers  to  meetings  of  the 
Institute  discussed. — 200  copies  of 
Proceedings  of  the  Bristol  Mining 
School  obtained  for  sale  amongst 
members  of  the  Institute,  20. — Pro- 
ceedings to  be  exchanged  with  the 
Manchester  Geological  Society,  20. — 
Council  empowered  to  pay  Mr.  Dunn 
for  Mining  College  plans,  21. — Inter- 
view with  Home  Secretary  respecting 
the  Mining  College,  21.— The  subject 
brought  before  the  General  'Mining 
Association. — Resolutions  thereon,  21. 
— Papers  read  :  On  some  peculiarities 
of  the  Tyne  low  main  seam,  by  T.  G. 
Hurst,  23. — Memoir  of  the  two  late 
eminent  engineers,  the  Messrs. 
Stephenson,  father  and  son,  by  N. 
Wood,  33. 

April  5,  1860,  viii.  85.— W.  Hutton's 
work,  On  the  fossil  flora  of  the  coal- 
measures,  to  be  purchased. — Transac- 
tions to  be  exchanged  with  the  Geo- 
logical Society  of  London. — Accident 
at  Burradou  referred  to.  —  Paper 
by  Wm.  Spencer,  junr.,  On  some 
methods  of  pillar  working  in  the 
South  Durham  and  Cleveland  dis- 
tricts, 87. 

June  7,  1860,  viii.  97. — 120  extra  copies 
of  Mr.  (now  Sir)  George  Elliot's  paper 
on  underlying  seams  of  coal  to  be 
printed. — T.  G.  Hurst's  paper,  On 
some  peculiarities  of  the  Tyne  low 
main  seam,  discussed. — Paper  by  A.  L. 
Steavensou,  On  the  manufacture  of 
coke  in  the  Newcastle  and  Durham 
districts,  109. 

July  5,  1860,  viii.  137.— Papers  read : 
On  the  coal-mines  and  new  red  sand- 
stone of   Cumberland,  by  M.  Dunn, 
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141. — On  the  Burradon  Colliery  ex- 
plosion, by  T.  J.  Taylor,  161.— Ap- 
plication by  workmen  to  be  present  at 
discussion  on  this  paper. — Propriety 
of  admitting  reporters  discussed,  138. 

August  2,  1860,  viii.  171.— Geological 
survey  of  Great  Britain. — Maps  to  be 
purchased. — Proper  receptacle  to  be 
provided  for  Mr.  Hutton's  collection 
of  fossils,  172. — President  and  Trea- 
surer authorised  to  receive  the  Ste- 
phenson becpxest,  172. — Short  abstract 
of  proceedings  to  be  supplied  to  the 
local  newspapers,  174. — W.  Spencer's 
paper,  On  pillar  working,  discussed, 
175. — Papers  read :  On  the  injurious 
action  on  iron  in  upcast  shafts,  179 ; 
On  the  cause  of  the  loss  of  strength 
in  iron-wire  when  heated,  by  J.  Dag- 
lish,  181. — On  the  relative  ages  of 
coal  formations,  by  P.  S.  Reid,  185. 

October  4, 1860,  ix.  1. — Stephenson's  be- 
quest lodged  with  Lambtou  and  Co. 
— Accounts  to  be  signed  by  two  mem- 
bers of  Finance  Committee,  3. — A.  L. 
Steavenson's  paper,  On  coke  ovens, 
discussed. 

November  1,  1860,  ix.  15. — Propriety 
of  holding  meetings  in  other  towns, 
discussed. — W.  Spencer's  paper,  On 
pillar  working,  discussed,  16.— Paper 
by  S.  C.  Crone,  On  pillar  working 
in  the  Northumberland  and  Durham 
collieries,  17. — The  same  discussed, 
29. — Supplementary  paper,  On  the 
manufacture  of  coke,  by  A.  L.  Stea- 
vensou, 35. — Same  discussed,  48. — 
M.  Dunn's  paper,  On  the  geology  of 
the  Cumberland  district,  discussed,  54. 

December  6, 1860,  ix.  53.— Alteration  of 
Rule  ix.,  for  election  of  officers  in 
case  of  vacancy. — Books  and  maps 
presented  by  R.  von  Carnall,  54. — 
Sub-committee  appointed  to  arrange 
for  holding  the  next  annual  meeting 
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in  one  of  the;Midland  counties,  54. — 
Remarks  on  the  death  of  JosephLocke, 
by  Nicholas  "Wood,  56. — Paper  by  E. 
F.  Boyd,  On  the  geology  of  the  north- 
ern part  of  Northumberland  and  the 
coal-seams  connected  therewith,  185. 

February  7,  1861,  ix.  65. — Special  re- 
port of  the  Finance  Committee. — Bir- 
mingham recommended  as  a  proper 
place  to  hold  a  meeting,  68. — Papers 
read :  On  the  use  of  cement  for  wal- 
ling as  a  substitute  for  metal  tubbing 
in  shafts,  by  W.  Watson,  73. — On 
ventilating  furnaces  and  their  elasti- 
city of  action,  by  W.  Armstrong,  75. 
— Samples  of  coal  from  the  Upper 
Rhine,  presented  by  Dr.  Richardson, 
71. 

March  7,  1861,  ix.  83.— Books,  &c, 
presented  by  R.  von  Carnall. — Ar- 
rangements for  holding  a  meeting  in 
Birmingham,  84. — Memorial  to  Home 
Secretary  on  the  Mining  College 
question  adopted,  87. — Offer  by  Mr. 
Ogden  to  subscribe  £1,000  for  the 
best  mode  of  employing  locomotive 
traction  underground. — Papers  read: 
On  the  explosion  at  Hetton  colliery, 
by  N.  Wood,  93. — On  the  construction 
of  ventilating  f  urnaces,  by  John  Dag- 
lish,  131. 

April  18, 1861,  ix.  141. — Arrangements 
for  the  Birmingham  meeting. — Ar- 
rangements with  the  Natural  History 
Society  for  a  joint  museum. — Notice 
of  the  death  of  Thos.  J.  Taylor,  142. 
— W.  Watson's  paper,  On  the  use  of 
cement  for  walling  in  shafts,  dis- 
cussed, 142. — W.  Armstrong's  paper, 
On  ventilating  furnaces,  discussed. 
149. — The  Hetton  accident  discussed, 
160. 

Ma\  2.  1861,  ix.  173.— Paper,  On  the 
strength  of  tubbing  in  shafts,  by 
J.  J.  Atkinson,  175. 
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June  6th,  1861,  ix.  227.  — Further 
arrangements  for  the  Birmingham 
meeting. — Duplicates  of  transactions 
not  to  be  issued.  —  Arrangements 
for  storing  the  transactions,  231. — 
Treasurer's  books  and  accounts  to  lie 
on  the  table  after  30th  of  June  in 
each  year.  —  Memoir  of  the  late 
Thomas  John  Taylor,  by  N.  Wood, 
237. 

July  4, 1861,  ix.  247. — Further  arrange- 
ments for  the  Birmingham  meeting. 

August  1,  1861,  ix.  249. — Remarks  on 
the  explosion  at  Monkwearmouth  col- 
liery.— Committee  appointed  to  make 
enquiries,  250. — Evidence  to  be  given 
before  the  University  of  Durham. — 
Commission  on  the  Mining  College 
question,  251. — Arrangements  with 
the  Natural  History  Society,  252. — 
Remarks  on  the  Birmingham  meeting. 
— Advisability  of  appointing  a  paid 
secretary,  252. — Increasing  number  of 
vice-presidents,  254.  —  Improvement 
in  getting  up  the  diagrams,  discussed, 
255. — Bust  of  T.  J.  Taylor  proposed. 
— I.  L.  Bell's  aluminium  lamp  pre- 
sented, 255. 

July  16,  17,  18,  1861,  x.  1.— General 
meeting  held  at  Birmingham. — In- 
augural address  by  N.  Wood,  3. — 
Papers  read:  On  the  advantage  and 
necessity  of  the  introduction  of  steam- 
power  for  the  purpose  of  underground 
conveyance,  in  the  coal  and  iron- 
mines  of  South  Staffordshire,  by 
Samuel  Bailey,  25. — Same  discussed, 
37. — On  the  rivers,  ports,  and  har- 
bours of  the  great  northern  coal-field, 
by  T.  Y.  Hall,  41. — Same  discussed, 
73. — On  the  use  of  the  safety-cage 
and  disengaging  catch,  by  R.  Aytoun, 
83.— Same  discussed,  89.— On  the 
northern  end  of  the  Bristol  coal-field, 
by  H.  Cossham,  97. — On  the  Somer- 
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setshire  section  of  the  Bristol  coal- 
field, by  G.  C.  Greenweli,  105,— Same 
discussed,  113. — On  the  progress  of 
coal-mining  in  the  counties  of  Derby 
and  Nottingham,  with  a  brief  account 
of  the  mode  of  working  by  long-wall, 
by  J.  T.  Woodhouse,  117.— Same 
discussed,  137. — On  Buxton's  ven- 
tilating register  and  detector,  by  W. 
F.  Howard,  133. — On  the  winning 
and  working  of  Cinderhill  Colliery, 
near  Nottingham,  by  C.  F.  S.  Smith, 
149. — On  the  method  adopted  in 
working  the  main  seam  of  coal  at 
Moira,  in  Leicestershire,  by  G.  Fow- 
ler, 161. — Same  discussed,  167.  -On 
the  mode  of  working  the  thick  or  ten- 
yard  coal  of  South  Staffordshire,  by 
H.  Johnson,  183.  —  Same  discussed, 
197. — On  a  method  of  tubing  bore- 
holes in  passing  through  clay,  quick- 
sands, and  other  arenaceous  and 
water-bearing  strata,  by  P.  S.  Reid, 
199. — On  the  various  modes  of  as- 
certaining the  velocities  of  currents 
of  air  in  mines,  in  order  to  determine 
the  quantities  circulating  in  a  given 
time,  by  J.  J.  Atkinson  and  J.  Dag- 
lish,  207.— Same  discussed,  241.— Ul- 
terior arrangements  as  to  papers  pre- 
sented to  be  read,  243. — Concluding 
observations,  245. 

August  7,  1861,  x.  247.— P.  S.  Reid's 
paper,  On  tubing  boreholes,  discussed. 
— J.  J.  Atkinson  and  J.  Daglish's 
paper,  On  the  velocities  of  currents  of 
air  in  mines,  discussed,  249. 

September  5, 1861,  xi.  1. — Discussion  as 
to  sending  models  to  the  Exhibition 
of  1862.- -Heads  of  arrangement  with 
the  Natural  History  Society,  4. — Ap- 
pointment of  a  paid  Secretary  referred 
back  to  Council,  6. — British  Associa- 
tion to  be  solicited  to  hold  their  next 
meeting    in    Newcastle,    7. — Papers 
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read :  On  the  precautions  proper  to  be 
adopted  in  order  to  secure  the  stability 
and  prevent  the  displacement  or  fail- 
ure of  close-topped  tubbing  in  the 
shafts  of  mines,  by  J.  J.  Atkinson 
and  W.  Coulson,  sen.,  9. — On  the  de- 
structive action  of  the  furnace  gases 
in  upcast  shafts,  by  John  Daglish, 
19. — On  steam-boiler  explosions,  with 
reference  particularly  to  the  Seaton 
Burn  Colliery  steam-boiler  explosion, 
by  S.  C.  Crone,  27. 

October  3,  1861,  xi.  57. — Arrangements 
with  Natural  History  Society  post- 
poned.— Birmingham  proceedings  to 
form  a  separate  volume. 

November  7,  1861,  xi.  59. — Arrange- 
ments with  Natural  History  Society 
agreed  to. — Papers  read :  A  geological 
paper  on  the  Border  districts  of  Dum- 
friesshire, Cumberland,  and  part  of 
Roxburghshire,  including  the  coal 
formation  of  Canonbie,  &c,  by  Ed- 
mund Gibsone,  65.— On  the  perform- 
ance of  a  ventilating  fan  at  the  Hem- 
ingfield  pits  of  the  Elsecar  Colliery, 
b)    f.  J.  Atkinson,  89. 

Dec  'iber  5,  1861  (see  Minute  book). 

February  6,  1862,  xi.  99. — Address  to 
Her  Majesty  on  the  death  of  the 
Prince  Consort. — Accident  at  Hartley 
referred  to. — Paper  by  N.  Wood, 
On  the  upper  and  lower  beds  of  coal 
in  the  counties  of  Northumberland 
and  Durham,  101. 

March  6,  1862,  xi.  139.— P.  S.  Reid's 
paper,  On  the  relative  ages  of  coal 
formations,  discussed. — Paper  by  G. 
B.  Forster,  On  the  accident  at  New 
Hartley  Colliery,  143. — Fac-simile  of 
medal  presented  to  workmen  who  at- 
tempted the  recovery  of  the  bodies, 
157. 

April  3,  1862,  xi.  159.  — Safety -lamp 
presented  by  Mr.  Jones,  and  explained. 
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— Remarks  on  the  breaking  of  links 
in  pit  chains  and  on  safety-cages,  161. 
—Paper  read  by  W.  Green,  jun.,  On 
the  origin  and  formation  of  coal,  163. 
May  15,  1862,  xi.  177.— Box  of  fossils 
presented  by   Mr.  Cooper. — Publica- 
tion of  proceedings  in  newspapers  con- 
sidered.-Remarks  on  aluminium  wire- 
gauze  for    safety -lamps,    179.  —  M. 
Dunn,  E.  F.  Boyd,  E.  Gibsone,  and 
N.  Wood's  papers,  On  the  coal-fields 
of  Cumberland  ;  Part  of  the  North- 
umberland limestone  series ;  The  coal 
formation  of  Canonbie,  and  the  Upper 
and  lower  beds  of   Northumberland 
and  Durham,  discussed,  179. 
July  5,  1862,  xi.  195.— E.   F.  Boyd,  N. 
Wood,  and  E.  Gibsone's  papers,  and 
S.  C.  Crone's  paper,  On  steam  boiler 
explosions,  further  discussed. 
July  17,  1862,  xi.  211.— Question  of  ad- 
mitting underviewers  to  the  meetings 
again     discussed.  —  Mr.     O'Regan's 
method    of    consuming    smoke    ex- 
plained, 212.— S.  C.  Crone's  paper,  On 
steam   boiler    explosions,  again    dis- 
cussed, 213. 
August  7,  1862,  xi.  219.— Mining  Col- 
lege   again    discussed. — Robert   Ste- 
phenson's bequest  to  be  invested,  223. 
—  Number    of    vice-presidents    and 
terms  of  office,  discussed,  223. — Day 
of  meeting  altered  to  Saturday,  225. 
— Suggestions  for  the  establishment 
of  a    mining    record    office,    225. — 
Observations  on  the  mineral  section 
of   the    International    Exhibition    of 
1862,  by  N.  Wood,  227. 
September  4,  1862,  xii.  1,  (adjourned.) 
October  4,  1862,  xii.  3.— G.  B.  Forster's 
paper,     On    the     accident    at    New 
Hartley  Colliery,   discussed. — Letter 
on  the  subject  from   A.   Davison  to 
the  Editor  of  the  Lancet,  12. 
November  6,  1862,  xii.    17. — Arrange- 
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ments  for  British  Association  meet- 
ing.—J.  J.  Atkinson   and   W.  Coul- 
son's  paper,  On  close-topped  tubbing, 
discussed,  19.— J.  Daglish's  paper,  On 
the  destructive    action    of    furnace 
gases,  discussed,  25.— J.  J.  Atkinson's 
paper,  On  the  performance  of  a  venti- 
lating fan  at  Elsecar,  discussed,  27. — 
Supplemental   extracts  and  remarks 
upon   the  origin    and   formation   of 
coal,  by  W.  Green,  jun.,  31.— Sugges- 
tions  for    the    enlargement    of    the 
sphere  and  objects  of  the  Mining  In- 
stitute, by  W.  Green,  jun.,  35. 
December  6,   1862,  xii.  41.— Arrange- 
ments with  Natural  History  Society 
discussed.  —  New    safety-lamp,   pre- 
sented by  Peter  Bourne,  43. 
February  5,  1863,  xii.  45.— Volume  ii. 
to  be  reprinted. — Donation  of  maps, 
by  M.    Schiller. — Explanations   rela- 
tive to  the  paper,  On  close-topped  tub- 
bing, by  J.  J.  Atkinson,  46.— Papers 
read :  Remarks  as  to  the  comparative 
efficiency  of  two  modes  of  ventilating 
the  Hibernia  Colliery  in  Prussia,  by 
J.    J.    Atkinson,    51. — Donesthorpe, 
Firth,  and  Ridley's  coal-cutting  ma- 
chine, by  John   Daglish  and  Lindsay 
Wood,  63. 
March  7,  1863  (Minute  book). 
April  2,  1863,  xii.  69. — British  Associa- 
tion   meeting    arrangements.  —  Re- 
marks on  safety-lamps,  72. — The  fol- 
lowing papers   discussed:    J.  J.  At- 
kinson, On  ventilating  the  Hibernia 
Colliery,    76;    and   J.   Daglish,    On 
Donesthorpe,     Firth,     and     Ridley's 
coal-cutting     machine,    78.  —  Paper 
read :    On  the  ventilation  of  under- 
ground boilers,  by  W.  Armstrong  and 
•  J.  Daglish,  79. 
May  2,  1863,  xii.  85.— Paper,  On  para- 
doxes in  the  ventilation  of  mines,  by 
J.  J.  Atkinson  and  J.  Daglish,  93. 
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June  4,  1863,  xii.  87.— Subjects  for 
papers  for  meeting  of  the  British  As- 
sociation enumerated,  and  further  ar- 
rangements made. — Remainder  of  J. 
J.  Atkinson  and  J.  Daglish's  paper, 
On  paradoxes  in  the  ventilation  of 
mines,  93. 

August  6,  1863,  xii.  145. — R.  Howse  ap- 
pointed Assistant  Secretary. — Re-ap- 
pointment of  rules  committee-Paper, 
On  coal-mining,  &c,  by  N.  Wood,  J. 
Taylor,  and  J.  Marley,  149. 

September  5,  1863  (Minute  book). 

October  1,  1863,  xiii.  1.— Letter  of 
thanks  from  the  British  Association, 
3. — New  lock  for  safety-lamps  ex- 
hibited by  P.  Devisme,  2. — Discussion 
on  W.  Armstrong  and  J.  Daglish's 
paper,  On  the  ventilation  of  under- 
ground boilers,  2. 

November  7, 1863,  xiii.  13.— Model  of  a 
safety-cage  presented  by  Thos.  Sop- 
with. — Papers  read :  On  the  discovery 
of  rock  salt  in  the  new  red  sandstone 
at  Middlesbro',  by  John  Marley,  17. 
— Notes  on  the  anthracite  coal-region 
in  North  America,  by  W.  Green,  jun., 
25. 

December  3,  1863,  xiii.  41.— N.  Wood, 
J.  Taylor,  and  J.  Marley's  paper,  On 
coal,  coke,  and  coal-mining,  discussed, 
42. — J.  J.  Atkinson  and  J.  Daglish's 
paper,  On  paradoxes  in  the  ventilation 
of  mines  discussed,  48. — Papers  read : 
On  upcast  shafts  and  their  heated  air 
currents,  by  R.  Heckels,  53. — On  the 
Caisses  de  Prevoyauce,  or  national 
miners'  relief  funds  of  Belgium,  by 
D.  P.  Morison,  57. — On  a  wash  or 
drift  through  a  portion  of  the  coal- 
field of  Durham,  by  N.  Wood  and  E. 
F.  Boyd,  69. — On  the  probable  ex- 
tension of  the  coal-field  under  the  new 
red  sandstone  of  Cumberland,  by  M. 
Dunn,  87. 
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February  6, 1864,  xiii.  91. — Transactions 
of  the  Hainaut  Society  presented. — 
J.  Marley's  paper,  On  the  discovery  of 
rock  salt  in  the  new  red  sandstone  at 
Middlesbro',  discussed,  92. 

March  3,  1864,  xiii.  99. — Specimens  of 
American  anthracite  coal,  presented 
by  W.  Green. — Observations  thereon. 
— Miners'  relief  funds  in  Belgium, 
discussed,  103. — J.  J.  Atkinson  and 
J.  Daglish's  paper,  On  paradoxes  in 
the  ventilation  of  mines  discussed, 
104.— Paper  by  I.  L.  Bell,  On  the 
manufacture  of  iron  in  connection 
with  the  Northumberland  and  Dur- 
ham coal-field,  109. 

April  2,  1864,  xiii.  157. — Discussion  on 
the  following  papers  :  On  the  anthra- 
cite coal  of  North  America,  by  W. 
Green. — Miners'  relief  funds  in  Bel- 
gium, by  D.  P.  Morison,  157. — On  a 
wash  or  drift  through  a  portion  of  the 
coal-field  of  Durham,  by  N.  Wood 
and  E.  F.  Boyd,  158. 

May  5,  1864,  xiii.  163.— Further  discus- 
sion of  W.  Green's  paper,  On  the 
anthracite  coal  of  America;  and 
on  M.  Dunn's  paper,  On  the  pro- 
bability of  the  extension  of  the  coal- 
measures  under  the  red  sandstone 
of  Cumberland,  166. — Papers  read : 
On  the  glaciation  of  the  counties 
of  Durham  and  Northumberland, 
by  R.  Howse,  169. — On  the  lead-min- 
ing districts  of  the  North  of  England, 
by  T.  Sopwith,  187. 

June  4,  1864,  xiii.  201.— An  old  shovel 
found  in  Marley  Hill  Colliery,  pre- 
sented by  C.  Berkley. — Further  dis- 
cussion on  the  following  papers :  On 
anthracite  coal  of  America,  by  W. 
Green,  202.  —  On  a  wash  or  drift 
through  a  portion  of  the  coal-field  of 
Durham,  by  N.  Wood  and  E.  F.  Boyd, 
202. — On  the  extension  of  the  coal- 
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measures  under  the  red  sandstone  of 
Cumberland,  by  31.  Dunn,  202.— On 
tbe  magnesian  limestone  of  Durbam, 
by    J.    Daglisb   and    G.    B.    Furster, 
205. 
August  4, 1864,  xiii.  215. — Transactions 
not  to  be  forwarded  to  members  in 
arrear. — Paper,  On  minerals  and  salts 
found  in  coal-pits,  by  R.  C.  Clapbam 
and  J.  Daglisb,  219. 
September  3,  1864,  xiv.  1. — Discussion 
on  N.  Wood  and  E.  F.  Boyd's  paper, 
On  a  wash  or  drift  tbrougb  a  portion 
of  tbe  coal-field  of  Durbam. — Obser- 
vations by  N.   Wood,    On  tbe  wash 
tbrough  tbe  Team  Valley.  2. 
October  6, 1864,  xiv.  7. — Retiring  vice- 
presidents  to  become  ex-officio  mem- 
bers of  tbe  Council. — Proposed  record 
of  sinkings  and  borings  discussed,  8. 
— Propriety  of  holding  a  local  meet- 
ing referred  to  Council,  8. — T.  Sop- 
with's  paper,  On  the  lead  mining  dis- 
tricts   of    the    North    of    England, 
discussed,  9.  —  Paper   On   the   iron- 
mines  and  iron  manufacture  of  Nova 
Scotia,  by  Edward  Hedley,  15. 
November  5,  1S64,  xiv.  27. — Sub-com- 
mittee appointed  to  arrange  a   local 
meeting. — The  following  papers  dis- 
cussed : — On  the  manufacture  of  iron 
in  connection  with  the  Northumber- 
land and  Durham  coal-field,  by  I.  L. 
Bell,  27. — On  the  magnesian  limestone 
of  Durham,  by  J.  Daglish  and  G.  B. 
Forster,  28. 
December  1, 1864,  xiv.  37.— Papers  read : 
— Further  remarks  on  the  Caisses  de 
Prevoyance  or  National  Miners'  Relief 
Funds  of  Belgium,  by  D.  P.  Morison, 
39. — On   the  boundary  line  between 
the  millstone  grit  and  mountain  lime- 
stone of  the  North  of  England,  by  R. 
Howse,  43. — Two  reports  on  the  ex- 
periments at  Keyham,  on  the  use  of 
mixed   Hartley   and  Welsh  'coals  in 
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marine   boilers,   by   Dr.   Richardson 
and  T.  W.  Bunning,  47. 
February  4,  1865,  xiv.  67. — Resolution 
to  hold  a  meeting  at  Manchester. — 
D.   P.  Morison's  paper,   Further  re- 
marks on  the  Caisses  de  Prevoyance 
or  National  Miners'  Relief  Funds  of 
Belgium,  69 ;  and  R.  Howse's  paper, 
On   the   boundary  line  between  the 
millstone  grit  and  the  mountain  lime- 
stone of  the  North  of  England,  dis- 
cussed, 70. — M.  Dumar's   system   of 
lighting   mines   by  electricity,  71. — 
Papers  read : — Description  of  Guibal's 
ventilator    at    Elswick    Colliery,    by 
Wm.  Cochrane,  73. — On  a  patent  self - 
acting  hydraulic  coal-cutting  machine, 
by  T.  W.  Embleton,  83. 
March  2,  1865,  xiv.  91.— Paper,  On  the 
rating  of  coal-mines,  by  G.  C.  Green- 
well,  93. 
April  1,  1865,  xiv.  97. — W.  Cochrane's 
paper,  descriptive  of  Guibal's  venti- 
lator at  Elswick  Colliery,  discussed. 
May  4,  1865,  xiv.  99. 
June  3,  1865,  xiv.  101. — Committee  ap- 
pointed to  arrange  Manchester  meet- 
ing.— G.  C.  Greenwell's  paper,  On  the 
rating  of   coal-mines,  discussed,  101. 
— T.  W.  Embleton's  paper,  On  a  patent 
self-acting  hydraulic  coal-cutting  ma- 
chine, discussed,  105. 
July  11, 12,  and  13, 1865,  xiv.  107.— Spe- 
cial meeting  at  Manchester. — Open- 
ing address  by  J.  T.  Woodhouse. — 
Papers  read :  On  some  of  the  leading 
features  of  the  Lancashire  coal-field, 
by    Joseph    Dickinson,   xv.    13. — On 
direct-acting,  pumping,  and  winding 
engines,  by  John  Knowles,  19. — On 
an  improved  plan  for  drawing  coals, 
by  Robert  Aytoun. — On  safety-cages, 
by  J.  Marley,  107. — On  coal-washing 
machinery,    by    G.    Gilroy,    61. — On 
tail-ropes,  by  G.  C.  Greenwell  and  C. 
Berkley,   81. — On    an    explosion    at 
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Newbottle  Colliery,  by  W.  Lishman, 
99. — On   an    improved    water-gauge, 
by  J.  Daglish,  103.— T.  W.  Embleton's 
paper,  On  a  patent  self-acting  hydrau- 
lic  coal-cntting  machine,  discussed. — 
Tail-rope  committee  appointed,  113. 
— Report  of  safety -lamp   committee 
read,  130. 
August  3,  1865,  xiv.  133. — Funds  voted 
for  tail-rope  committee. — Further  dis- 
cussion on  T.  W.  Embleton's  paper, 
On  a  patent  self-acting  hydraulic  coal- 
cutting  machine,  135. 
September  2,  1865,   xv.  1.  —  Paper  by 
T.  Y.  Hall,  On  the  progress  of  coal- 
mining industry  in  China,  67. 
October  5,  1865,  xv.  3.— Paper  by  T. 
Doubleday,  On  the  causes  of  certain 
boiler  explosions,  5. 
November  4,  1865,  xv.  3,  postponed. 
December  7, 1865,  xv.  3,  postponed. 
February  3, 1866,  xv.  43.— Further  con- 
siderations on  boiler  explosions,  by  T. 
Doubleday. — Memoir  of  N.  Wood,  by 
T.  Doubleday,  49. 
March   1,  1866,  xv.  75.— T.  E.  Forster 
elected  president. — President's  term 
of  office  to  be  limited,  76. — Propriety 
of    admitting   mechanical    engineers 
discussed,    77.  —  Papers    read  :    Ad- 
ditional notes  on  safety-cages,  by  J. 
Marley,  119. — The  chronicles  and  re- 
cords of  the  northern  coal-trade  in  the 
counties  of  Durham  and  Northumber- 
land, by  W.  Green,  175. 
April  7,  1866,  xv.  121. — Discussion  on 
J.  Knowles'  paper,  On  coal-washing 
machinery. — Paper  by  W.  Lishman, 
Description    of   pumping-engines   in 
use  at  Lyons  pit,  Newton  Cap  Col- 
liery, 131. 
May  3,  1866,  xv.  135.— Papers  further 
discussed :      On     coal-washing     ma- 
chinery, by    G.    Gilroy.  —  On    tail- 
ropes,     by     G.     C.     Greenwell    and 
C.    Berkley.  —  On    an    explosion    at 
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Newbottle  Colliery,  by  W.  Lishman. 
— Papers  read :  On  the  improved 
method  of  raising  water  economically 
from  mines,  by  Bastier's  patent  chain 
pump,  by  Thomas  Greener,  147. — On 
a  direct -acting  engine  at  Towneley 
Colliery,  with  observations  on  the 
consumption  of  fuel  in  Cornish  and 
other  engines,  by  J.  B.  Simpson,  157. 
June  2,  1866,  xv.  163.— Paper  by  G. 
F.  Ansell,  On  a  new  method  of  in- 
dicating the  pressure  and  amount  of 
fire-damp,  and  of  choke-damp,  in 
coal  and  iron  mines,  165. 
August  2,  1866,  xv.  283.— T.  E.  Fos- 
ter's inaugural  address,  283. — Altera- 
tion of  rule  xi.  —  J.  B.  Simpson's 
paper,  On  a  direct-acting  engine  at 
Towneley  Colliery,  discussed,  294. 

September  1,  1866,  xvi.  1.— £50  voted 
to  tail-rope  and  coal-cutting  machine 
committees. — Permission  to  J.  J.  At- 
kinson, to  translate  his  papers  into 
French. — Discussion  on  G.  F.  Ansell's 
paper,  On  the  new  method  of  indicat- 
ing the  presence  of  fire  and  choke- 
damp  in  coal-mines,  2.    ■ 

October  4,  1866,  xvi.  5.— New  safety- 
lamp,  exhibited  by  J.  Daglish. — Steam 
indicator  and  dynamometer  to  be  pur- 
chased.— Discussion  on  W.  Green's 
chronicles  of  the  coal  trade. — Paper 
by  A.  L.  Steavenson,  On  some  experi- 
ments with  the  covered  ventilator  of 
M.  Guibal,  11. 

November  3,  1866,  xvi.  23. — Committee 
appointed  to  consider  Secretary's 
duties. — J.  Marley^s  paper,  On  safety- 
cages,  discussed. — Model  of  a  Lemielle 
ventilator  exhibited. — Papers  read: 
On  Broadbent's  patent  safety-cage, 
by  J.  Daglish,  34. — On  Harrison's 
cast-iron  steam  boiler,  by  W.  Coch- 
rane, 35. 

December  6,  1866,  xvi.  41. — Committee 
appointed  to  consider  the  question  of 
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building  a  Hall,  &c. — Instruments 
for  tail-rope  committee  to  be  pur- 
chased.— Discussion  on  W.  Coehrane's 
paper,  On  Harrison's  cast-iron  boilers, 
43. — Paper  by  W.  Lishman,  On  a 
system  of  working  coal  by  the  long- 
wall  plan,  45. 

February  2, 1867,  xvi.  49. — Papers  read : 
On  conveyance  of  coal  underground, 
by  John  Daglish,  53. — A  comparison 
of  the  Guibal  and  Lemielle  systems 
of  mechanical  ventilation,  by  W. 
Cochrane,  57. 

March  7,  1867,  xvi.  87.— Papers  dis- 
cussed: On  Broadbent's  safety-cage, 
by  John  Daglish,  87;  On  the  con- 
veyance of  coal  underground,  by  John 
Daglish,  88. — Report  of  safety-lamp 
committee  read. — Paper  by  W.  Cock- 
burn,  On  underground  conveyance  in 
the  Cleveland  district,  with  remarks 
on  the  action  of  the  clip-pulley,  95. 

April  6,  1867,  xvi.  101.— Report  of  tail- 
rope  committee. — Additional  funds 
voted.  —  Report  as  to  Secretary's 
duties.  —  Mr.  Doubleday  resigns. — 
Papers  read:  On  underground  con- 
veyance at  Pelton  Colliery,  by  David 
P.  Morison  and  James  Nelson,  117. — 
Discussion  thereon.  —  On  Harper's 
improved  safety-cage  apparatus,  by 
J.  P.  Harper,  113. 

May  2,  1867,  xvi.  107. —Site  for  a 
Memorial  Hall  to  be  purchased. — 
W.  Lishman's  paper,  On  a  system  of 
working  coal  by  the  long-wall  plan, 
discussed. 

June  1,  1867,  xvi.  125.— Papers  dis- 
cussed: On  underground  conveyance, 
by  W.  Cockburn—  On  Harper's  im- 
proved safety-cage  apparatus,  by  J. 
P.  Harper,  127.  —  Appointment  of 
safety-cage  committee. — Model  of  a 
malleable  iron  beam  at  Cambois  Col- 
liery, presented  by  G.  B.  Forster. — 
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T.  W.  Buuning  appointed  secretary, 
128. 

August  1,  1867,  xvi.  129.— President's 
term  of  office  to  be  three  years. — 
Mining  Inspectors  to  be  hon.  members 
during  term  of  office. — Permission  to 
T.  Greener  to  translate  his  paper  on 
Bastier's  chain-pump. — All  general 
meetings  to  be  held  on  Saturdays. — 
Discussion  as  to  the  propriety  of 
printing  papers  before  they  are  read. 
— Model  of  a  clip-pulley  presented  by 
T.  E.  Forster. — Discussion  on  A.  L. 
Steavenson's  paper,  On  experiments 
with  Bastier's  patent  chain-pump, 
132.— Paper  by  W.  Waller,  On 
pumping  water,  135. 

September  7,  1867,  xvii.  1. — Two  new 
safety-lamps  presented  by  Messrs. 
Teale  and  Higgs. — Alteration  of  rule  v. 
— Safety -lamp  experiments  at  Hetton, 
discussed,  3. — Lamp  committee  re- 
appointed. —  Summary  of  tail-rope 
committee's  report  read  (Appendix  1). 
— Safety -lamp  committee's  report,  5. 

October  5,  1867,  xvii.  21.— Alteration 
of  rules  i.,  xi.,  and  xx. — W.  Waller's 
paper,  On  pumping  water,  discussed, 
22. — Paper  by  John  Daglish,  On  a 
new  application  of  the  water-gauge 
for  ascertaining  the  pressure  of  the 
ventilating  column  in  mines,  27. — 
Model  of  a  safety-cage  exhibited  by 
Mr.  Watson,  30. 

November  2,  1867,  xvii.  31. — Report  of 
building  committee  read  and  adopted. 
— Legrand's  system  of  chair-sleeper 
explained  by  M.  Beck,  32. 

December  7,  1867,  xvii.  33. — Second 
report  of  safety-lamp  committee,  37 
Paper  by  T.  W.  Bunning,  describing 
the  various  patents  which  had  been 
granted  for  coal-cutting  machines 
(Appendix  2). 

February  1,  1868,  xvii.  41.— £100  pre- 
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sented  by  Messrs.  Pease  towards  the 
new    building.— J.    Marley's    patent 
for  safety-cages  thrown  open. — John 
Daglish's  paper,  On  a  new  application 
of  the  water-gauge,  discussed.— Paper 
by  Philip  Cooper,  On  an  outburst  or 
sudden  issue  of  fire-damp  at  Strafford 
Main  Colliery,  43. 
March  7,  1868,  xvii.    53.— Bequest   of 
colliery  plans,  &c,  by  W.  Watson. — 
Paper  by  T.  W.  Bunning  describing 
the  various  patents  granted  for  wind- 
ing, and  other  matters  connected  with 
the  coal  trade  (Appendix  2.) 
April   4,   1868,   xvii.   55.— Papers   dis- 
cussed:   On  an  outburst  or    sudden 
issue  of  fire-damp  at  Strafford  Main 
Colliery,  by  P.  Cooper;    and  second 
report  of  the  safety-lamp  committee. 
— The  Hetton  lamp  submitted  for  ex- 
amination.— G.  B.  Galloway's  method 
of  preventing  smoke  at  sea  explained, 
63. 
May  2,  1868,  xvii.  65.— I.  L.  Bell,  G. 
Elliot,  and  W.  Cochrane  asked  to  give 
evidence  before   technical   education 
committee. — Remarks    on    consump- 
tion of  smoke,  by  W.  Lishman,  and 
discussion  thereon,   66.  —  Committee 
appointed  to  investigate  the  question, 
76. 
June  6, 1868,  xvii.  77.— Technical  educa- 
tion  discussed.  —  Specimen   of    coal 
from  Port  Natal  presented  by  Joseph 
Cowen,  Jim.;  description  of  same  by 
R.  E.  Ridley. — Papers  read :  Further 
observations  on  sudden  issues  of  fire- 
damp, by  P.  Cooper,  81. — A  descrip- 
tive paper  on  Cameron's  special  steam 
pump,  by  A.  S.  Rake,  87. 
July  10,  1868,  xvii.  95. — Special  meet- 
ing at  Seaham  Harbour. — Address  by 
J.    C.  Buckmaster  on   the   facilities 
afforded  by  Government  to  promote 
scientific  education. 
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August   1,    1868,   xvii.   105.— Rule   iv. 
altered. — P.  Cooper's  original  paper, 
and  further  observations  on  a  sudden 
issue  of  fire-damp;   and  A.  S.  Rake's 
paper,  On    Cameron's   special  steam 
pump,  discussed,  106. — Technical  edu- 
cation  committee  appointed,   113. — 
Ormerod's   safety-link    described   by 
W.  Lishman. — Mr.  (now  Sir)  G.  Elliot 
elected  president,  114. 
September  5,  1868,  xviii.  1.— Model  of  a 
new    safety-cage    exhibited    by    Mr. 
James  Barkus.— J.  A.  R.  Morrison's 
invention  for  preventing  tampering 
with  safety-lamps  explained,  2. 
October   3,   1868,    xviii.   3.— Technical 
education  committee's  report  read,  7. 
— Remarks  on  rivetting,  by  W.  Boyd, 
9.  —  Discussed,   4.  —  Hann's  safety- 
lamp  exhibited  and  explained,  5. 
November  7,  1868,  xviii.  19.— Mr.  (now 
Sir)  G.  Elliot's  inaugural  address,  19. 
— Report  of  the  smoke  committee,  37. 
December   5,   1868,  xviii.   41. — Books 
presented  to    E.    Bainbridge,    41. — 
Paper  by  James  Nelson,  On  the  me- 
chanical stoking  of  steam  boilers,  51. 
— Discussed,  41. 
February    6,    1869,    xviii.  57. —  Tail- 
rope    committee's    report    discussed, 
61. — Paper  by  A.  L.  Steavenson,  On 
some  experiments  with  the  Lemielle 
ventilator   at    Page    Bank    Colliery, 
63. — Discussed,  57. 
March  6,  1869,  xviii.  71.— Further  dis- 
cussion on  tail-rope  committee's  re- 
port, 71. — W.  Boyd's  paper,  On  me- 
chanical rivetting,  discussed,  82. 
April   10,  1869,  xviii.  85.— I.  L.  Bell 
elected  a   vice  -president  in  place  of 
J.  F.  Spencer  (resigned),  85. — Paper, 
On  the  mechanical  firing   of   steam 
boilers,  by  J.  Nelson,  further  discussed, 
86. — Paper,  On  fan  ventilation,  by  A. 
L.  Steavenson,  further  discussed,  99. 
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— Experiments  on  board  the  "  Wear- 
dale,"  105. 
May  8,  1869,  xviii.  107.— Notice  of  pro- 
posed   alterations    of  rules  by    Mr. 
Marley,  107.— Paper  by  W.  Waller, 
On  steam  boilers,   121. — J.  Nelson's 
paper,   On  mechanical   stoking,  dis- 
cussed, 107. 
June  5,  1869,  xviii.  127.— Mr.  Marley's 
proposed  alteration   of    rules,  127. — 
A.   L.    Steavenson's   paper,    On   the 
Lemielle  ventilator,  discussed,  130. — 
Supplementary  papers  on  the  subject, 
by  A.  L.  Steavenson  and  W.  Cochrane, 
139. 
Aug.    7,    1869,   xviii.    149.  —  Council, 
finance,  and  technical  education  com- 
mittees'   reports    read,    149. — E.  F. 
Boyd  elected  president,  153 . — Paper  by 
Geo.  Fowler,  On  a  method  of  abstract- 
ing  explosive  gas   from   the   goaves 
of  coal-mines,  157. — Paper  by  T.  J. 
Bewick,  On  the  mountain  or  carboni- 
ferous limestone  district  of  the  North 
of  England,  163. — Discussion  on  A.  L. 
Steavenson's  paper  adjourned. 
Sept.  4,  1869,  xix.  1. — Committee  ap- 
pointed to  revise  the  rules,  1. — A.  L. 
Steavenson's  paper,  On  the  Lemielle 
ventilator,  discussed,  2. — Lloyd's  ven- 
tilating     fan      explained,      5.  —  W. 
Waller's    paper,    On    steam   boilers, 
discussed,  9. 
Oct.  2,  1869,  xix.  10.— Jones  and  Bid- 
der's machine  for  breaking  down  coal 
explained,   11.  —  Craig  and  Bidder's 
electro-magnetic  lock  for  safety -lamps 
explained,  15. — Cook's  ventilating  ap- 
paratus explained,  17. — Ramsay  and 
Cook's  signal  indicator  explained,  21. 
—  George    Fowler's    paper,    On    the 
method  of  working-coal  by  long-wall, 
read  and  discussed,  27. 
Nov.  6,  1869,  xix.  40. — Committee  ap- 
pointed to  confer  with  the  principals 
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of  the  University  of  Durham,  on  the 
subject  of  scientific  education,  40. — 
Specimens  of  East  Indian  coal  and  an 
Indian  pick,  presented  by  Mr.  Grant, 
40. — President's  inaugural  address,  41. 

Dec.  4,  1869,  xix.  58. — Committee  ap- 
pointed to  consider  the  advisability  of 
making  a  communication  between  the 
Wood  Memorial  Hall  and  the  Liter- 
ary and  Philosophical  Society,  58. — 
Paper  by  A.  L.  Steavenson,  On 
coal-cutting  and  breaking-down  ap- 
paratus 59. — Paper  by  J.  A.  Ramsay, 
The  firing  of  steam  boilers  econo- 
mically considered,  63. 

Feb.  5, 1870,  xix.  71. — Report  of  com- 
mittee on  proposed  junction  of  the 
Wood  Memorial  Hall  and  Literary 
and  Philosophical  Society,  72. — Paper 
by  N.  R,  Griffith,  On  the  Flint- 
shire cannel  seam,  75. — G.  Fowler's 
paper,  On  a  method  of  abstracting  ex- 
plosive gas  from  coal-mines,  &c,  dis- 
cussed, 84. — G.  Fowler's  paper,  On 
the  method  of  working  coal  by  long- 
wall,  discussed,  86. 

March  5, 1870,  xix.  89. — Resolutions  re- 
specting proposed  meeting  at  Glasgow, 
89. — Books  presented  by  Mr.  Hartley, 
91.— T.  J.  Bewick's  paper,  On  the 
mountain  or  carboniferous  limestone 
district  of  the  North  of  England,  dis- 
cussed, 92. — Mr.  Bidder's  coal-break- 
ing machine  discussed,  96. — Ramsay 
and  Cooke's  signal  indicator  discussed, 
98. 

April  2,  1870,  xix.  99.— Report  of  the 
Rules  Committee,  99. — Further  dis- 
cussion on  T.  J.  Bewick's  paper, 
On  the  mountain  or  carboniferous- 
limestone  district  of  the  North  of 
England,  102. 
May  7,  1870,  xix.  112.— Paper,  On  the 
coal-lields  of  Nova  Scotia,  by  John 
Rutherford,  113. 
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June  4,  1870,  xix.  169.— Paper,  On 
boring  against  water  in  coal-mines, 
by  Alexander  Ross,  171. — Paper,  On 
tbe  various  weights  and  measures  in 
use  in  the  northern  coal  trade,  by  W. 
Green,  jun.,  177. 

Aug.  6, 1870,  xix.  187. — Council,  finance, 
technical  education,  and  safety  cage 
committees'  reports  read,  and  election 
of  officers,  187. 

Aug.  9,  10,  11,  and  12,  1870,  xix.  190 
(meeting  at  Glasgow).  —  Paper  by 
John  Marley,  On  the  magnetic  iron- 
stone of  Rosedale  Abbey,  Cleveland, 
193.  —  Paper  by  J.  B.  Simpson, 
On  the  duty  of  Cornish  and  other 
pumping  engines  for  draining  mines, 
201. — Paper  by  D.  P.  Morison,  On 
the  economical  advantages  of  me- 
chanical ventilation,  223.  —  Paper 
by  Arnold  Lupton,  On  J.  Grafton 
Jones'  coal-getting  machinery,  239. 
— Paper  by  James  Geikie,  On  the 
carboniferous  formation  of  Scotland, 
xx.  131. — Discussed,  155. — Paper  by 
George  Simpson,  On  mineral  ex- 
cavating machinery,  159. — Discussed, 
162. — Paper  by  William  Ferrie,  On 
the  utilization  of  blast  furnace  gases, 
163.— Discussed,  167.— Paper  by  A. 
Barclay,  On  pumping  engines,  169. — 
Discussed,  173. — Paper  by  A.  Barclay, 
On  cut-off  slide  valves,  175.  —  Dis- 
cussed, 176. — Paper  by  David  Cowan, 
On  mineral  oil  works,  177.  —  Dis- 
cussed, 183. 

Sept.  3,  1870,  xx.  1.  —  Paper  by  E. 
Bainbridge,  On  wire  tramways,  3. 

Oct.  1,  1870,  xx.  17.— Paper  by  W. 
F.  Howard,  On  practice  in  under- 
ground surveying  and  advocacy  of 
contour  mining  plans,  19. — Discussed, 
45.  —  Villepigue  perforator  exhibited 
at  work,  47. 

Nov.  5,  1870,  xx.  48.— Paper(  No.  2)  by 
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W.  Waller,  On  steam  boilers,  49. — 
Paper,  On  the  application  of  hand- 
power  machines  to  boring  shot  or 
other  holes  in  mines,  65. 

Dec.  3,  1870,  xx.  71. — Paper  by  J.  A. 
Ramsay,  On  practice  of  mine  levelling, 
73.  —  Discussion  on  safety-cage  re- 
port, 80. 

Feb.  4,  1871,  xx.  83.— Paper  by  Arthur 
Beanlands,  M.A.,  On  recent  improve- 
ments in  underground  surveying,  85. 

Mar.  4,  1871,  xx.  107.— Paper  by  R.  S. 
Newall,  On  an  improved  method 
of  reading  the  compass  in  under- 
ground surveying,  108.  —  Discussion 
on  underground  surveying,  109. 

April  1,  1871,  xx.  113.— Report  of  the 
committee  appointed  to  obtain  esti- 
mates for  furnishing  the  Wood  Me- 
morial Hall  and  Institute  and  Coal 
Trade  Offices,  113.— Paper  (No.  3)  by 
W.  Waller,  On  steam  boilers,  117. 
— Discussion  on  steam  boilers,  119. 

May  6,  1871,  xx.  185.— Paper  by  W. 
Warington  Smyth,  On  the  sinking 
of  pit  shafts  by  boring  under  water, 
as  practised  by  Kind  and  Chaudron, 
187. — Discussed,  199. — Discussion  on 
safety-cage  report,  220. 

June  3,  1871,  xx.  203.— Paper  by  John 
Daglish,  On  the  counter-balancing  of 
winding-engines, 205-Discussed,  212. 

Aug.  5,  1871,  xx.  218. — Annual  meeting 
— president's  address,  &c,  219. 

Sept.  2,  1871,  xxi.  1. — Election  of  mem- 
bers, 1. 

October  7,  1871,  xxi.  2.— Paper  by 
Henry  Lewis,  On  the  method  of  work- 
ing coal  by  long-wall,  at  Annesley 
Colliery,  Nottingham,  3. — Discussion 
on  W.  W.  Smyth's  paper,  On  the 
boring  of  pit  shafts  in  Belgium,  9. — 
Paper,  On  the  education  of  the  min- 
ing engineer,  by  John  Young,  21. — 
Discussed,  32. 
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Dec.  2,  1871,  xxi.  47  — Paper  by  Emer- 
son Bainbridge,  On  the  difference 
between  the  statical  and  dynamical 
pressure  of  water  columns  in  lifting 
sets,  49.  —  Paper,  On  the  Cornish 
pumping-engine  at  Settlingstones,  by 
P.  W.  Hall,  59. — Report  upon  experi- 
ments of  ri vetting  with  drilled  and 
punched  holes,  and  hand  and  power 
rivetting,  67. 

Feb.  3,  1872..  xxi.  71.— Paper  by  W. 
N.  Taylor,  On  air-compressing  ma- 
chinery as  applied  to  underground 
haulage,  &c,  at  Ryhope  Colliery,  73. 
— Discussed,  80. — Alteration  of  rule 
4,82. 

March  2.  1S72.  xxi.  83.— Election  of  a 
councillor  in  place  of  Mr.  Hosking, 
deceased,  83. — Paper,  On  the  scroll 
drum,  by  George  Fowler,  85.  —  Dis- 
cussion on  Messrs.  Bainbridge  and 
Hall's  papers,  91. — Discussion  on  H. 
Lewis'  paper,  On  long-wall  working 
at  Annesley  Colliery,  104. 

April  6,  1872,  xxi.  113.— Paper,  On  the 
use  of  air-vessels  in  pumping-engines 
and  the  means  of  replenishing  them, 
by  R.  B.  Sanderson,  115. — Paper  (No. 
2),  On  pumping  water,  by  W. 
Waller,  123.— Discussed,  155. 

May  4,  1872,  xxi.  158.— Paper,  On  ar- 
rangements of  machinery  adapted  for 
pumping  water  in  dip  workings  at 
the  Kinneil  Iron  Works,  at  a  dis- 
tance from  the  shaft,  by  Ralph  Moore, 
159. — Paper,  On  ten  years'  mineral 
statistics  of  the  United  Kingdom,  by 
W.  F.  Howard,  161.  — Paper,  On 
the  application  of  machines  worked 
by  compressed  air  in  the  collieries  of 
Sars  Longchamps  and  Bouvy,  at  Saint 
Vaast,  in  Belgium,  by  M.  P.  L.  Cornet 
(translated  by  John  Daglish),  199. 

July  2,  3,  4,  1872,  xxi.  221.  — Joint 
meeting  with  the  Scottish  and  South 
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Lancashire  engineers,  221. — Paper, 
On  Geology  in  some  of  its  practical 
aspects,  by  Professor  David  Page, 
LL.D.,  241. — Paper,  On  the  carboni- 
ferous limestone  of  South  Durham 
and  North  Yorkshire,  by  William 
Cockburn,  251. 

Aug.  3,  1S72,  xxi.  287.  —  Election  of 
officers,  1872-73,  287. — Discussion  as 
to  reprinting  Vols.  III.,  IV.,  and  V., 
288. — Proposed  incorporation  of  the 
Institute,  289. — Paper,  On  mineral  oil 
as  a  lubricant  for  machinery,  by  J.  J. 
Coleman,  291.  —  Paper,  On  a  new 
and  improved  method  of  screening  and 
loading  coals,  by  Kobert  Miller,  295. 

Oct.  5,  1872,  xxii.  1.— Royal  Charter, 
prizes  for  papers,  2. — Paper  by  A. 
L.  Steavenson,  On  the  experience 
afforded  in  the  manufacture  of  coke 
during  the  last  twelve  years,  3. — 
Discussed,  19.  —  Paper,  On  air-com- 
pressing machinery,  discussed,  20. 

Nov.  2,  1S72,  xxii.  23.— Royal  Charter, 
23. — Paper  by  Professor  A.  Freire- 
Marreco,  M.A.,  On  an  abstracted 
account  of  Dr.  Ernst  von  Meyer's 
recent  examination  of  the  gases  oc- 
cluded by  coal,  25. — Discussed,  28. 

Feb.  1,  1873,  xxii.  37.— Presidential  ad- 
dress of  Sir  W.  G.  Armstrong,  C.B., 
&c,  39. 

Mar.  1,  1873,  xxii.  59. — A  general  des- 
cription of  the  different  systems  of 
opening  bridges,  by  Charles  Wawn, 
59.  —  Papers,  On  air-compressing 
machinery,  further  discussed,  73. 

April  5,  1873,  xxii.  80.  — Paper  by 
Emerson  Bainbridge,  On  Coppee's 
patent  coke-ovens,  and  the  extent  to 
which  their  waste  gases  can  be  uti- 
lized, 81. — Appendix  to  ditto,  99. — 
Discussed,  103. 

May  3,  1873,  xxii.  109.  — Paper  by 
G.  A.  Lebour,  On  the  geology  of  the 
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Redesdale  ironstone  district,  111. — 
Paper,  On  gases  occluded  by  coal,  dis- 
cussed, 129. 

June  7,  1873,  xxii.  134. — Recommenda- 
tion to  invest  the  funds  of  the 
Institute  in  shares  of  the  Institute 
and  Coal  Trade  Chambers  Company, 
Limited,  134. — Details  of  further  ex- 
periments by  Dr.  Ernst  von  Meyer  on 
gases  occluded  by  coal,  by  Professor 
A.  Freire-Marreco,  M.A.,  135. — Paper 
by  Edwin  Gilpin,  On  the  Pictou  coal- 
field, 139. 

Aug.  2,  1873,  xxii.  151.  —  Election  of 
officers  for  1873-4,  151. — C.  Wawn's 
paper,  On  the  different  systems  of 
opening  bridges,  discussed,  152. — A. 
L.  Steavenson's  paper,  On  the  manu- 
facture of  coke,  and  E.  Bainbridge's 
paper,  On  Coppee's  patent  coke-ovens, 
discussed,  152. 

Sept.  13,  1873,  xxiii.  1.  — Paper  by 
Henry  Davey,  On  the  differential  ex- 
pansive pumping-engine,  3.  —  Dis- 
cussed, 8. — Paper  by  Emerson  Bain- 
bridge,  On  a  new  description  of 
safety -lamp,  15. — Discussed,  20. 

Oct.  11,  1873,  xxiii.  27.  — Paper  by 
D.  P.  Morison,  On  Fowler's  patent 
apparatus  for  loading  and  unloading 
pit  cages,  29. — Discussed,  35. — G.  A. 
Lebour's  paper,  On  the  geology  of  the 
Redesdale  ironstone  district,  discussed, 
41. — Paper  by  John  Wallace,  On  the 
combustion  of  coal  gas  to  produce 
heat,  47. — Discussed,  60. 

Dec.  6,  1873,  xxiii.  65. — Report  of  the 
committee  as  to  the  advisability  of 
admitting  colliery  engineers,  65.— 
John  B.  Simpson's  translation  of  M. 
F.  L.  Cornet  and  M.  Briart's  notice 
of  natural  pits  in  the  coal-measures 
of  Belgium,  67. — Discussed,  74. — T. 
W.  Bunning's  translation  of  a  paper, 
On  raising  coals  from  great  depths  by 
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atmospheric  pressure,  on  the  system  of 
Mons.  Z.  Blanchet,81. — Discussed,  89. 

Feb.  14,  1874,  xxiii.  93.— Notes  on  fur- 
ther researches  on  the  natural  pits  of 
Hainaut,  with  remarks  on  their  pro- 
bable origin,  by  G.  A.  Lebour,  95. 
— Further  communication  on  the 
subject  by  J.  B.  Simpson,  102. — 
Discussed,  104. — Paper  by  Frederick 
Hurd,  On  Hurd  and  Simpson's  coal- 
getting  and  air  -  compressing  ma- 
chinery, 107. — Discussed,  112. 

March  7,  1874,  xxiii.  115.— Paper  by 
T.  F.  Hedley,  On  the  valuation  of 
mines  for  the  purpose  of  local  taxa- 
tion, 117. — Discussed,  131. 

April  11,  1874,  xxiii.  135. — Supplemen- 
tary paper,  On  the  valuation  of  mines 
for  the  purpose  of  local  taxation,  by 
T.  F.  Hedley,  137. 

May  2,  1874,  xxiii.  143. — Remarks  on 
T.  F.  Hedley's  paper  on  the  valua- 
tion of  mines,  by  G.  C.  Greenwell, 
145. — Discussed,  149. 

June  6, 1874,  xxiii.  153.— T.  F.  Hedley's 
paper,  On  the  valuation  of  mines, 
further  discussed,  154.  —  Artificial 
stones  exhibited  by  Dr.  Page,  158. — 
Sub-Wealden  boring  discussed,  160. 

Aug.  1,  1874,  xxiii.  163  (annual  meet- 
ing).—Officers  for  1874-5  elected,  re- 
ports, &c,  163.  — Paper  by  W.  0. 
Wood,  On  Morton's  ejector  condenser, 
165. — Notes  on  the  coal-measures  and 
lower  carboniferous  strata  of  Western 
Newfoundland,  by  Edwin  Gilpin,  167. 

Aug.  4-5,  1874,  xxiii.  177  (meeting  at 
Cardiff).— Paper  by  A.  Bassett,  On 
the  diamond  drill,  179.  —  Discussed, 
188.  — Paper  by  W.  Topley,  On 
the  Sub-Wealden  exploration,  185. — 
Paper  by  Thomas  Forster  Brown, 
On  the  South  Wales  coal-field,  197. 
— Paper  by  John  Wallace,  On  the 
Warsop  rock  drill,  259. 
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Aug.  5-6,  1874,  xxiv.    1    (meeting  at 
Cardiff). — Paper  by  J.  B.  Simpson, 
On  the   coal-fields   and    mining  in- 
dustries of  Russia,  3. — Discussed,  18. 
—Paper  by   John    Daglish    and    R. 
Howse,    On   the    beds   of    ironstone 
occurring  in  Lincolnshire,  23.— Dis- 
cussed, 31. — Paper  by   W.    Walker, 
On   Walker's   detaching-hook,  35. — 
Paper  by  R.  F.  Martin,  On  the  pub- 
licity or  secrecy  of  examinations,  39. 
— Discussed,  42. 
Oct.  3,  1874,  xxiv.  45.— Paper  by  R. 
S.  Newall,  On  supplying  Newcastle 
and  district  with  water  from  Lake 
Ullswater,  49. — Discussed,  54. 
Nov.   7,   1874,   xxiv.    61.  — Paper    by 
William  Galloway,  On  safety-lamps 
and  shot  firing,  63. — Discussed,  67. 
Dec.    5,    1874,  xxiv.   71.  —  Paper   by 
G.  A.  Lebour,  On  the  little  limestone 
aud  its  accompanying  coal  in  South 
Northumberland,  73. — Discussed,  80. 
—Paper   by   T.    J.    Bewick,    On    a 
project  for  supplying  Newcastle-on- 
Tyne,   Gateshead,   and   other    towns 
and  villages  in  Tynedale,  with  water 
from  the  Northumberland  Lake  dis- 
trict, 85. — Discussed,  90. — Paper  by 
Henry  Aitken,  On    coking-ovens   as 
erected  at  Almond  iron-works,  uear 
Falkirk,  97. 
Feb.  6,  1875,  xxiv.  101.— Election  of 

members,  &c,  101. 
March  6,  1875,  xxiv.  103.  —  Paper 
by  Theo.  Wood  Bunning,  On  the 
present  form  of  marine  engine  used 
in  the  commercial  navy  of  Great  Bri- 
tain, 105. — Discussed,  124. — Descrip- 
tion of  Denayrouze's  apparatus  for 
exploring  in  the  presence  of  danger- 
ous gases,  129. 
April  3,  1875,  xxiv.  131.— Paper  by 
G.  A.  Lebour,  On  the  Great  and 
Four-fathom  limestones  and  their  as- 
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sociated  beds  in  South  Northumber- 
land, 133.— Discussed,  115.— Further 
discussion  of  J.  B.  Simpson's  paper, 
On   the  coal-fields   and   mining    in- 
dustries of   Russia,  150. —  Paper  by 
Dr.  David  Page,  On  selenitic  plaster, 
152. — Discussed,  153. — Paper  by  Dr. 
David    Page,   On    Minera    firestone, 
154. — Discussed,  154. 
May    1,    1875,    xxiv.    157.  —  Further 
discussion   of  John  Daglish  and  R. 
Howse's  paper,  On  the  beds  of  iron- 
stone occurring  in  Lincolnshire,  157. 
—  Paper  by    William    Lishman,  On 
electric  signals  on  underground  en- 
gine planes,  165. — Discussed,  166. — 
Further  discussion  of  W.  Galloway's 
paper,    On    safety-lamps    and    shot 
firing,  167. — Paper  by  Edwin  Gilpin, 
On  the  submarine  coal  of  Cape  Bre- 
ton, N.S.,  173.  —  Paper  by  William 
Routledge,  On  the  Sydney  coal-field 
in  the  Island  of  Cape  Breton,  191. — 
Paper  by  W.  T.  Mulvany,  On  a  pro- 
jected   international    communication 
in   the   North  and  East  of  Europe, 
through  the  new  harbour  of  Flush- 
ing, at  the  mouth  of  the  Scheldt  hi 
Holland,  217. 
June  5,  1875,  xxiv.  235.— Paper  by  Dr. 
H.  Alleyne  Nicholson,  On  the  mining 
districts  on  the  North  Shore  of  Lake 
Superior,    237.  —  Discussed,    248  — 
Further    discussion   of   Theo.  Wood 
Bunning's    paper,    On    the   present 
form  of  marine  engine  used  in  the 
commercial  navy  of  Great  Britain,  250. 
Aug.  7,  1875,  xxiv.  255. — Election  of 
officers  for  1875-76,  255.  —  Further 
discussion  of  Theo.  Wood  Bunning's 
paper,  On  marine  engines,  256. 
Sept.  11,  1875,  xxv.  1.— Report  of  E.  F 
Boyd    and    John    Daglish,    on    the 
present  condition  of  the  Hutton  col- 
lection of  fossils,  1. — Memoir  of  the 
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late    Thomas    Emerson   Forster,    by 
G.  C.  Greenwell,  5. 

Oct.  13,  1875,  xxv.  11  (meeting  in  York- 
shire). —  Paper  by  A.  H.  Green, 
On  the  Silkstone  and  Barnsley  coal 
seams,  13.  —  Discussed,  20.  —  Paper 
by  Robert  Miller,  On  dislocations  in 
the  thill,  with  the  presence,  amount, 
and  tension  of  gas  in  the  Silkstone 
seam  of  Strafford  Main  Colliery, 
23.  —  Paper  by  T.  W.  Embleton, 
Notes  on  the  Oaks  Colliery  explosion, 
on  the  12th  Dec,  1866,  and  on  the 
subsequent  explosions,  29. 

Nov.  6,  1875,  xxv.  39.— Paper  by  Pro- 
fessor A.  Freire-Marreco,  Further 
notes  on  recent  examinations  of  coal 
gases,  41. 

Dec.  4,  1875,  xxv.  45.— Discussion  of 
G.  A.  Lebour's  papers,  On  the  Little 
limestone  and  its  accompanying  coal 
in  South  Northumberland,  and  On  the 
Great  and  Four-fathom  limestones 
and  their  associated  beds  in  South 
Northumberland,  46.  —  Paper  by  G. 
A.  Lebour,  On  the  geological  rela- 
tions of  the  secondary  iron  ores  of 
France,  59. 

Feb.  5,  1876,  xxv.  79.— Paper  by 
J.  J.  Williams,  On  the  mineral  re- 
sources of  Flintshire  and  Denbigh- 
shire, 81. 

March  4,  1876,  xxv.  103.— Notice  of 
proposed  alteration  of  rules  4  and 
10,  103.— Discussion  of  R.  Miller's 
paper,  On  dislocations  in  the  thill, 
with  the  presence,  amount,  and  ten- 
sion of  gas  in  the  Silkstone  seam  of 
Strafford  Main  Colliery,  104. — Paper 
by  Theo.  Wood  Bunning,  On  the 
prevention  of  spontaneous  combus- 
tion of  coal  at  sea,  107. — Discussed, 
115. 

April  1,  1876,  xxv.  141.— Alteration  of 
rules  4  and  10,  141. — Discussion  of 
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T.  W.  Embleton's  paper,  Notes 
on  the  Oaks  Colliery  explosion  in 
1866,  142.  —  Paper  by  E.  F.  Boyd, 
Remarks  on  the  coal  measures  and  oil 
produce  of  the  United  States,  145. — 
Discussed,  167. 
May  6,  1876,  xxv.  177.— Discussion  of 
Theo.  Wood  Bunning's  paper,  On 
the  prevention  of  spontaneous  com- 
bustion of  coal  at  sea,  178. 
May  30,  June  1-2,  1876,  xxv.  189 
(meeting  in  London).  —  Lindsay 
Wood's  presidential  address,  189. — 
Paper  by  John  Daglish,  On  the 
application  of  counter-balancing  and 
expansion  to  winding-engines,  201. — 
Discussed,  207. — Paper  by  Emerson 
Bainbridge,  A  description  of  four- 
teen different  modes  of  lubricating 
coal-tubs  or  corves,  215. — Paper  by 
G.  A.  Lebour,  On  the  larger  divi- 
sions of  the  carboniferous  system  in 
Northumberland,  225.  — ■  Discussed, 
234.  —  Paper  by  Messrs.  Hall  and 
Clarke,  On  the  mechanical  effect  of 
blown-out  shots  on  ventilation,  239. 
Aug.  5,  1876,  xxv.  249.— Election  of 
officers  for  1876-77,  249.— Paper  by 
W.  O.  Wood,  On  the  long-wall  work- 
ings at  East  Hetton  Colliery,  251. — 
Discussed,  258.  —  Paper  by  A.  M. 
Potter,  On  apparatus  for  saving  the 
breakage  of  coals  when  falling  from 
colliery  screens  into  wagons,  261. — 
Discussed,  262. 
General  statement  of  accounts,  commence- 
ment of  each  volume. 
Geology — 

Geological  relations  of  the  secondary 
iron  ores  of  France,  by  G.  A.  Lebour, 
xxv.  59.  —  Explanation  of  map.  — 
Rough  division  of  beds,  59. — Chief 
iron  ore  horizons,  60. — Kinds  of  ore. 
— Doubtful  age  of  some  ironstone 
deposits,  61. — Cretaceous  ores,  62. — 
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Jurassic  ores,  61. — Liassic   ores,  67. 

— Triassic  ores,  70. — Ores  of  doubtful 

age. — Theoretical  considerations,  71. 

— Table  of  formations,  73. — Analyses 

of  some  secondary  French  ores,  75. 

Plates. — 38.    Section    of     strata    at 

Leadbitter    shaft.  —  39.    Map    of 

France. — 40.  Various  sections,  xxv. 

78. 

Geological  Society  of  Manchester,  tran- 
sactions to  be  exchanged  with,  20. 

Geological  survey,  application  for  maps, 
viii.  171 ;  can  only  be  purchased  for 
about  £16,  ix.  54. 

Geologists'  Association  ;  application  for 
exchange  of  papers,  viii.  3. 

Geology  :  Analysis  of  rocks  of  the  coal 
formation,  by  Hugh  Taylor,  iii.  11. — 
Analysis  of  fire  clay,  13. — Good  coal, 
14. — Ash  of  ditto,  14. — Coarse  coal, 
14. — Ash  of  ditto,  15.  —  Bituminous 
shale,  15. — Blue  shale,  15. — Micaceous 
sandstone,  16. — Muscle  bind,  16. — 
Cannel  coal,  17.  —  Buddie's  Hartley 
waste  heap,  22. — Coal  from  Hutton 
seam,  Shotton,  and  Haswell,  showing 
the  effect  of  the  whin  dyke,  23. — 
Anthracite,  23.  —  Coke,  23.  —  Coke 
made  from  washed  coal-dust,  23.— 
Limestone  near  Alnwick,  24. — Lime- 
stone near  Sunderland,  24. — Lime- 
stone, Holy  Island,  top  bed,  24. — 
Limestone,  ditto,  bottom  bed,  24. — 
Ironstone  from  Cleveland,  24. 

Geology  :  Boundary  line  between  the 
millstone  grit  and  the  mountain  lime- 
stone, by  R.  Howse,  xiv.  43. — Dis- 
cussed, 70. 

Geology  :  Border  districts  of  Dumfries- 
shire, Cumberland,  and  part  of  Rox- 
burghshire, including  the  coal  for- 
mation of  Canonbie,  by  E.  Gibsone, 
xi.  65. — The  Silurians,  06. — The  old 
red  sandstone,  66.  —  Fossils,  68.  — 
Carboniferous  limestone,  68. — Fossils 
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in  the  lower  strata,  71. — The  coal 
formation  of  the  lower  series,  72. — 
Upper  or  thick  coal  series,  74. — 
Fossils,  76. — The  Permian  formation, 
78.— Trap  dykes  and  faults,  82.— 
Denudation,  and  the  drift  of  boulder 
clay,  85. — Addenda,  89. — Discussed, 
188-196. 

Plates. — Map  of  the  Border  district 
of  Dumfriesshire  and  Cumberland, 
xi.  65. — Old  sections  of  borings  for 
coal,  66. — 1.  Section  of  antimony 
vein,  66. — 2.  Do.  of  Liunbridge 
Ford,  near  Kirkleton,  in  1793,  66. 
— 3.  Do.  of  Repentance  Hill,  near 
Hoddom  Castle,  1791,  66.-4.  Do. 
of  Aiket  Muir,  near  Comlongon, 
1794,  66.  —  Sections :  Burnswark 
Hill  quarry  and  Lime  Kiln  Edge 
quarry,  68;  Irvine  Burn,  Esk,  69; 
Oakshaw  Colliery  strata,  70 ;  the 
thick  limestone  series,  Penton 
Linns,  river  Liddell,  70;  millstone 
grit  fault,  showing  the  upper  coal 
strata  and  the  upper  Permian 
beds,  Archer  Beck  Burn,  70;  the 
millstone  grit,  Penton  railway  cutt- 
ing, 73.  —  Plan  of  the  Byre  Burn 
millstone  grit  coal  seams,  74. — 
Section  of  millstone  grit  at  Byer 
Burn  foot,  74.  —  Plan  of  Canonbie 
coal-fields,  75. — Section  of  do.,  77. 
— Sections  of  the  coal  strata  at 
Canonbie  Colliery,  79.  —  Do.  the 
Permian  strata  at  the  Borehole  at 
Inch,  79. — Do.  the  Permian  mag- 
nesian  limestone  series,  81.  —  Do. 
the  great  Permian  fault,  river 
Liddell,  82.— Plan  of  Penton  Mills 
Pit  seams,  the  limestone  faults,  and 
Permian  beds,  river  Liddell,  84. — 
Section  of  Mein  Water,  Penton  rail- 
way cutting,  and  Kirtle  Water,  87. 
Geology  :  Carboniferous  limestone  series 
of  North   Northumberland  (part  of), 
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by  E.  P.  Boyd,  ix.  185.— Fossils,  188. 
— Slip  dykes,  189. — Enumeration  of 
principal  dykes,  190.  —  Enumeration 
of  strata,  198. — General  description  of 
the  workable  seams,  203. — Itinerary, 
207. — Sections  of  strata :  Jack  Tar 
pit,  Scremerston,  214;  Shorewood, 
216 ;  Felkington,  218 ;  from  the  thill 
of  Scremerston  main  coal  to  the 
Bulman  and  Wester  seams,  220; 
Greenla  walls  Colliery,  222 ;  Gatherick 
Colliery,  224. 

Plates — Plan  and  section  of  the  dis- 
trict,   ix.    185.  —  Four    plates   of 
fossils,   188.  —  Sections    of   strata 
marked  A  B,  C  D,  E  F,  on  plan, 
196. — General  ditto,  Fenwick  Pit, 
Holborn      Colliery.      Scremerston 
Colliery,    Berwick    Hill    Colliery, 
Felkington  New  Pit,    Shoreswood 
Colliery,  Gatherick  Colliery,  Green- 
lawalls Colliery,  196. — Lithograph 
of  the  coast  near  Scremerston,  212. 
— Do.  Holborn  Woodhouses,  212. 
Geology  :  Glaciation  of  the  Counties  of 
Durham    and    Northumberland,    by 
Richard  Howse,  xiii.  169. — Superficial 
deposit     of    these    counties,    170. — 
Boulder    clay,    171.  —  Scandinavian 
drift,    173.— Raised  beaches,   173.— 
Rubble,  174. — Glaciated  rock  surface, 
174. — Physical  features,  179. — Arctic 
climatal    conditions,    179.  —  Former 
elevation    and    subsidence   of    land, 
182.— Climatal  change,  183. 
Geology  :  Magnesian  limestone  of  Dur- 
ham,  by    John    Daglish  and  G.   B. 
Forster,    xiii.    205. — Discussed,    xiv. 

28. 
Plates. — Section  from  Resolution  to 
Seaton  Pits,  xiii.  206.-Section  from 
Old  Durham  Pit  to  Hartlepool,  208. 
— Section  from  Oughton  Borehole 
to  North  Seaton  Colliery,  208. — Sec- 
tion of  Caroline  and  Jane  Pits,  212. 


GEOLOGY. 

Geology :  Northern  coal-field,  descrip- 
tion of  the,  xii.  153. 
Geology :  Redesdale  ironstone  district, 
by  G.  A.  Lebour,  xxii.  111. — Introduc- 
tion.— Limits  and  physical  features 
of  the  district,  111.  —  Stratigraphy, 
112.  —  The  ironstone  shale,  116. — 
Faults,  116.  —  Paloentology,  119  — 
Mode  of  working,  120. — Analysis  of 
Redesdale  limestone  made  at  the 
Royal  Arsenal,  Woolwich,  120. — Sec- 
tion of  metals  in  Engine  pit,  Redes- 
dale Colliery,  120. — Section  of  coal  in 
Shanks  Kiln  Pit  Redesdale,  July  26, 
1847,  121. — Section  at  new  winning, 
Aid  Crag,  July,  1817,  122.— Section 
of  70-Fathom  Pit,  Redesdale  Iron- 
works, 18J3,  123. — General  sections 
of  strata  at  the  Hareshaw  and 
Redesdale  Ironworks,  125.  —  No.  2 
borehole,  Broadgate  Fell,  north  of 
Aid  Coal-pit,  125. — Aid  Crag  borehole, 
between  Aid  Foal  and  Aid  Crag,  126. 
— Section  of  metals  on  steel,  near  the 
Redesdale  Ironworks,  127.  —  Dis- 
cussed, xxiii.  41. 

Plates. — 31.    Contour    map    of    the 
ironstone  district   of  Redesdale. — 
32.  Geological  map  of  the  Redes- 
dale ironstone  district,  xxii.  128. 
Geology  :  Russia,  xxiv.  3. 
Geology  :  Some  of  its  practical  aspects, 
by  Dr.  David  Page,  LL JD.,  xxi.  241. 
Geology  :   Wash  or  drift  through  a  por- 
tion of  the  coal-field  of  Durham,  by 
N.  Wood  and  E.  F.  Boyd,  xiii.  69.— 
Discussed,  158,  202,  xiv.  1. — Observa- 
tions on,  by  N.  Wood,  2. 
Plates. — Map  showing  the  course  of 
the  wash,  xiii.  69.  —  Longitudinal 
section  of  the  wash  deposit,  72.  — 
Cross  sections  :  The  wash  near  the 
mouth  of  the  Team  river,  72 ;  Kib- 
blesworth  Colliery  to  Team  Colliery, 
74 ;    Red  Rose  Hall  Pit  to  Lumley 
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Colliery  Second  Pit,  76  ;  Framwell- 
gate  Colliery  to  Grange  Colliery, 
77 ;  Elvet  Colliery  to  Old  Durham 
Colliery,  78  ;  across  the  River  Tyne 
at  the  High  Level  Bridge,  New- 
castle, 83. 
Geordy-lamp,  use  of,  in  pillar  working,  ix. 

26. 
Geebaed,  J.,  elected  graduate  March  5, 

1870 ;  member  1874. 
Geeeaed,  James,  elected  student  March 

3, 1873. 
Gibson,  J.,  elected  Dec.  4,  1875. 
Gibsone,  E.,  elected  1862,  resigned  1864; 
contributed  a  paper,  On  the  geology  of 
the  Border  districts  of  Dumfriesshire, 
Cumberland,  and  part  of  Roxburghshire, 
including  the  coal  formation  of  Canon  - 
bie,  xi.  65. 
Gilcheist,  T.,  elected  graduate  March  2, 

1865  j  member  1868 ;  resigned  1872. 
Gill,  H.,  elected  May  2, 1874. 
Gille,  J.,  elected  Sept.  2,  1871 ;  resigned 

1874. 
Gillett,  F.  C,  elected  July  4, 1861. 
Gilmoub,  D.,  elected  student  Feb.  3, 1872; 

member  1875. 
Gilpin,  E.,  elected  April  5,  1873 ;    con- 
tributed on  the   following  subjects : — 
On  the  Pictou  coal-field,  xxii.  139. — 
Notes  on  the  coal-measures  and  lower 
carboniferous  strata  of   Western  New- 
foundland,  xxiii.   167.  —  On    the    sub- 
marine coal  of  Cape  Breton,  xxiv.  173. 
Gileoy,  G.,  elected  Aug.  7,  1856 ;    con- 
tributed a  paper,  On  a  coal  washing  ap- 
paratus at  luce  Hall,  xv.  61. 
Gileoy,  S.  B.,  elected  Sept.  5, 1868. 
Ginney  roads  at  Hapton    Valley  Colliery, 

xvii.  (Appendix  1),  57,  66. 
Girard's  calculations  on  ventilation,  iii.  349. 
Gjers,  J.,  elected  June  7,  1873. 
Glasgow  meeting  decided  npon,  xix.  58. — 
Arrangements,   89. — To   be   postponed, 
169.— Proceedings  at,  190. 


GREEN. 

Glass,  Ransome's  soluble,  tried  at  Hetton 

Colliery,  xi.  25. 
Glove  it,   B.   B.,   elected  Aug.  2,   1866; 

resigned  1873. 
Goaf  work,  diagram  illustrative  of,  ii.  241. 
Goddaed,  D.  H.,  elected  July  2,  1872. 
Goddaed,  E.,  elected  July  2,  1872 ;   re- 
signed 1873. 
Goddaed,  F.  R.,  elected  Nov.  7, 1874. 
Goddaed,  W.,   elected  March  6,   1862; 

died  1876. 
Gonot,  M.,  elected  hon.  member   1853; 

died  — 
Gooch,  G.  H.,  elected  Oct.  3, 1856. 
Goodman,  A.,  elected  Sept.  5,  1868. 
Goedan,  J.  N.,  elected  Nov.  6,  1875. 
Gott,  W.  L.,  elected  Sept.  3,  1864. 
Gova^i  Colliery,  Glasgow,  air  engine  at,  v. 

114. 
Geace,  E.  N.,  elected  graduate  Feb.  1, 

1868 ;  member  1874. 
Gradients,  steep,  advocated  by  Locke,  ix.  61. 
Geaham,  J.,  elected  April  2,  1870 ;   died 

1873. 
Grange  Colliery,  experiments  on  ventila- 
tion at,  vi.  228,  vii.  113,  145. 
Geant,  J.  H.,  elected  Sept.  4,  1869.— Do- 
nation of  specimens,  &c,  by,  xix.  40. 
Grant  and  White's  safety-cage,  xix.    (Ap- 
pendix 1),  11. 
Geay,  J.,  elected  1853,  resigned  1857. 
Gbay,  J.,  elected  Feb.  5,  1870 ;   resigned 

1872. 
Geay,  T.,  elected  June  5, 1869. 
"  Great"   and    "  four-fathom"   limestones 
and    their    associated    beds    in    South 
Northumberland,    by    G.    A.    Lebour, 
xxiv.  133. 
Greaves,  J.  0.,  elected  Aug.  7,  1862. 
Geeen,  A.  H.,  Prof.,  On  the  variations  in 
thickness  and  character  of  the  Silkstone 
and  Barnsley  coal  seams,  &c,  xxv.  13. 
Geeen,  G.,  elected  1853,  resigned  1862. 
Geeen,  J.  T.,  elected  Dec.  3,  1870. 
Geeen,  W.,  Jun.,  elected  Feb.  4,  1853 ; 
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GREENER. 

on  council  1873  to  date. — Contributed 
on  the  following  subjects :  Origin  and 
formation  of  coal,  xi.  163. — Suggestions 
for  enlarging  the  usefulness  of  the 
Mining  Institute,  xii.  35. — Anthracite 
coal  of  North  America,  xiii.  25. — Do- 
nation of  American  anthracite  coal,  9. — 
Records  of  Northern  coal-field,  xv.  175. 
— Donations  of  Nova  Scotia  coal  and 
bituminous  shale,  xvi.  3.  —  On  the 
weights  and  measures  of  the  Northern 
Coal-field,  xix.  177. 

Greener,  J.,  elected  Feb.  6,  1875. 

Greener,  T.,  elected  Aug.  3,  1865  ;  con- 
tributed a  paper,  On  Bastier's  chain- 
pump,  xv.  147. 

Greener,  T.  Y.,  elected  student  July  2, 
1872. 

Greener,  W.,  elected  1856,  resigned  1865. 

Greenwat,  E.,  elected  June  1,  1867 ;  re- 
signed, 1871. 

Greenwell,  G.  C,  F.G.S.,  elected  Aug. 
21,  1852;  member  of  council  1852  to 
1858,  1861  to  1862,  1865  to  1866,  and 
1868  to  1869;  vice-president  1875  to 
date ;  contributed  on  the  following  sub- 
jects :  Greater  facility  of  ventilating 
dip  than  rise  workings,  ii.  31. — Dura- 
tion of  Great  Northern  Coal-field,  214. 
— The  coal-field  of  East  Somerset,  258. 
— Diagram  showing  loss  of  temperature 
in  upcast  shaft  at  Marley  Hill,  iv.  147. 
— Working  thin  seams,  with  observa- 
tions on  long-wall  and  board  and  pillar 
work,  193. — Remarks  on  J.  J.  Atkinson's 
theory  on  ventilation,  vii.  105. — Letter 
corroborating  J.  J.  Atkinson's  view  of 
the  causes  of  the  variation  of  the  den- 
sity of  the  air  circulating  in  mines,  209. 
— Somersetshire  section  of  the  Bristol 
Coal-field,  x.  105.  —  Remarks  on  W. 
Green's  paper  on  the  anthracite  coal 
region  of  North  America,  xiii.  99. — 
Rating  of  coal-mines,  xiv.  93. — Haulage 
of  coal  by  means  of  tail-rope,  xv.  81. — 


GUTTA-PERCHA. 

Letter  on  safety-lamp  and  shot-firing, 
xxiv.  168. — Memoir  of  the  late  Thos. 
E.  Forster,  xxv.  5. — Remarks  on  T.  F. 
Hedley's  paper,  On  the  valuation  of 
mines  for  the  purpose  of  local  taxation, 
xxiii.  145. — Donation  of  work  on  mine 
engineering,  iii.  229. 

Greenwell,  G.  C,  Jun.,  elected  graduate 
March  6, 1869 ;  member,  1872. 

Greig,  D..  elected  Aug.  2, 1866. 

Grey,  C.  G.,  elected  May  4,  1872. 

Grieves,  D.,  elected  Nov.  7,  1874. 

Griffith,  N.  R.,  elected  graduate  1866, 
member  1867  ;  contributed  a  paper,  On 
the  Flintshire  cannel  seam,  xix.  75. — 
Discussed,  82. 

Grimshaw,  E.  J.,  elected  Sept.  5,  1868. 

Grimshaw,  W.  J.,  elected  Nov.  1, 1873. 

Ground,  H.  N.,  elected  student  July  2, 
1872 ;  member  1874. 

Guibal,  T.,  elected  hon.  mem.  April  2, 1870. 

Guibal's  ventilator,  description  of,  xiv.  73. 
— Experiment  with,  in  France,  xvi.  11. 
— Compared  with  Lemielle's,  57,  xix. 
228,  229 ;  xxiii.  223. 

Guibal  and  Lemielle's  system  of  ventila- 
tion, remarks  on,  by  W.  Cochrane,  xviii. 
139. 

Guibal  and  Waddell's  ventilators  at  Pel- 
ton,  remarks  on,  by  D.  P.  Morison, 
xviii.  99. 

Guinotte,  L.,  elected  Sept.  2,  1871. 

Gunpowder,  explosion  of,  a  means  of  as- 
certaining the  velocity  of  air  in  mines, 
x.  209. — Causes  of  error  in  use  of,  for 
do.,  213.  —  Comparative  experiments 
with,  214. — Introduced  into  pits  1665, 
xv.  192. — Necessity  of  abolishing  use  of 
in  mines,  xviii.  25. 

Gurnet,  G.,  elected  hon.  mem.  1853  to 
date. — His  evidence  before  the  House  of 
Commons  on  the  steam  jet  for  the  pur- 
poses of  ventilation,  i.  39. 

Gutta-percha  compared  with  leather  for 
pump-buckets,  xii.  39. 


VOLUMES    ONE    TO    TWENTY-FIVE. 


73 


IT 


HADDOCK. 

Haddock,  J.,  elected  Dec.  7,  1867 ;  re- 
signed 1871. 

Haggie,  D.  H.,  elected  March  4,  1876. 

Haggie,  P.,  elected  1854. 

Hague,  E.,  elected  student  March  2, 1872 ; 
life  member  1876. 

Hainaut,  notes  on  further  researches  on 
the  natural  pits  of,  by  G.  A.  Lebour, 
xxiii.  95. 

Haines,  J.  R.,  elected  Nov.  7, 1874. 

Hair,  T.  C,  elected  Feb.  1,  1873. 

Hales,  C,  elected  1865. 

Hall,  E.,  elected  Oct.  3,  1868  ;  resigned 
1875. 

Hall,  F.  W.,  elected  Aug.  7,  1869;  con- 
tributed a  paper,  On  the  Cornish  purnp- 
ing-engine  at  Settlingstones,  xxi.  59. 

Hall,  G.,  elected  March  6,  1875. 

Hall,  H.,  elected  Aug.  2,  1866 ;  resigned 
1873. 

Hall,  H.,  elected  hon.  mem.  March  4, 
1876. 

Hall,  Henry  (and  G.  Clarke),  On  the  me- 
chanical effect  of  "  blown-out"  shots  on 
ventilation,  xxv.  239. 

Hall,  M.,  elected  Sept.  5,  1868. 

Hall,  M.  S.,  elected  Feb.  14,  1874. 

Hall,  T.,  elected  1858,  resigned  1864. 

Hall,  T.  Y.,  elected  Aug.  21,  1852;  con- 
tributed on  the  following  subjects : 
Safety-lamps,  i.  323,  ii.  22. — Improve- 
ments in  colliery  workings,  ii.  22. — 
Means  of  penetrating  dangerous  gases, 
87. — Extent  and  probable  duration  of 
the  Northern  coal-field,  104.  —  Self- 
acting  blow-off  valve,  iv.  40.  —  Coal- 
field of  Styria,  55. — Coal  and  iron  trade 
in  America,  125. — Production  and  con- 
sumption of  coal  in  France,  vi.  49. — 
Rivers,  ports,  and  harbours  of  the  great 
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Northern  coal-field,  x.  41.  —  Water- 
gauge,  xi.  217. — Progress  of  coal  min- 
ing in  China,  xv.  67. — Compensated  for 
preparing  diagrams,  vii.  179,  viii.  3. — 
Bequest  of  £500  for  a  scholarship,  xix. 
188. 

Hall,  W.,  elected  Sept.  13,  1873. 

Hall,  W.,  elected  Dec.  4,  1875. 

Hall,  W.  F.,  elected  May  13,  1858. 

Hall  and  Whitaker's  furnace,  xviii.  52. 

Hallimond,  W.  T.,  elected  student  May 
2,  1874. 

Hamilton,  E.,  elected  student  Nov.  1, 
1873. 

Hand-power  machines,  application  of,  to 
boring  shot,  or  other  holes  in  mines,  xx. 
65. 

Hann,  E.,  elected  graduate  Sept.  5,  1868 
member  1872. 

Hann,  W.,  elected  1853,  resigned  1865. 

Hann's  safety-lamp,  xxiii.  18,  19. — Ex- 
hibited and  referred  to  committee,  xviii. 
5. 

Hanon,  J.,  elected  March  7,  1867;  re- 
signed 1869. 

Hapton  Valley  Colliery,  endless  chain 
system  at,  xvii.  (Appendix  1)  57,  66. 

Harbottle,  W.  H.,  elected  Dec.  4,  1875. 

Harbours  in  great  Northern  coal-field,  x. 
41. 

Harden,  J.  W.,  elected  1859,  resigned 
1869. 

Hardy,  B.,  elected  1856,  resigned  1862. 

Hareshaw  iron-works,  v.  167. 

Hargreaves,  H.,  elected  student  July  2, 
1872 ;  resigned  1873. 

Hargreaves,  \Vr.,  elected  Sept.  5,  1868. 

Hakkxess,  A.,  elected  Dec.  5,  1868. 

Harper,  J.  P.,  elected  Feb.  2,  1867 ;  re- 
signed 1876. 
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Harper,  M.,  elected  Oct.  1, 1863;  died  1876. 

Harper's  safety-cage,  xvi.  113,  114. 

Harraton  Colliery,  explosion  at,  vii.  31. — 
Tail-rope  system  at,  xvii.  (Appendix  1) 
32. 

Harris,  J.,  elected  1856,  resigned  1865. 

Harris,  W.  S.,  elected  student  Feb.  14, 
1874. 

Harrison,  J.  G.,  elected  graduate,  Oct. 
6,  1864;  resigned  1869. 

Harrison,  J.  G.,  elected  1865,  resigned 
1866. 

Harrison,  R.,  elected  1861. 

Harrison,  R.  J.,  elected  student  May  1, 
1875. 

Harrison,  T.,  elected  Aug.  2,  1873. 

Harrison,  T.  E.,  C.E.,  elected  May  6, 
1853;  on  council  1867  to  1868;  vice- 
president,  1869-72. 

Harrison,  W.  B.,  elected  April  6, 1867. 

Harrison's  cast-iron  globe  boiler,  xxi.  35. 

Hartley,  E.,  elected  Nov.  6,  1869;  died 
1870. — Donation  of  books,  xix.  91. 

Hartley,  accident  at,  by  breakage  of  beam, 
xi.  143. — Workings  of  the  low  main 
seam,  153. — Destruction  of  life  caused 
by  carbonic  acid,  xii.  202. 

Harton  Colliery,  tubbing  at,  xi.  14. — 
Effect  of  the  sinking  at  Cleadon  water- 
works on,  15. 

Hartop's  ventilating  fan  at  Hemingfield 
pits,  xi.  90. 

Hartz  ventilating  machine,  iii.  112. 

Haswell,  G.  H.,  elected  Mar.  2,  1872. 

Haswell,  issue  of  gas  at  Pespool  drift,  i. 
283. — Experiments  on  ventilation  at,  iii. 
365. — On  the  effect  of  contracting  the 
upcast  shaft,  iv.  15. — Winning  through 
the  quicksand,  v.  57. — Haulage  of  coals 
underground,  68. — Evaporative  power 
of  boilers,  103. — Plan  showing  part  of 
the  ventilation  at,  vii.  132. — Experi- 
ments on  splitting  air  at,  132,  145,  197. 
— Analysis  of  cinder  coal  at,  iii.  23,  xii. 
200,  xiii.  220. 
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Hatchatine  containing  gas  in  tension,  ii. 

102. 
Haulage — 

Haulage  underground:   advantage  and 
necessity  of  employing  steam-power 
for,  by  S.  Bailey,  x.  25. — Depression  of 
trade,  25. — Practicability  of  reducing 
the  present  cost  of  raising  coal  and 
iron,  27. — Discussed,  37. 
Plates. — 1.   Plane  of  wagonways  at 
East  Pit,  West  Bromwich,  x.  32.-2. 
Underground  engine  and  boiler  at 
ditto,   32.  —  3.    Section   of    boiler 
used  at  ditto,  35. 
Haulage  underground  (of  ironstone)  in 
the  Cleveland  districts,  with  remarks 
on  the  action  of  the  clip-pulley,  by  W. 
Cockburn,  xvi.  95. — Description  of  the 
Upleatham  and  Lofthouse  appliances 
96.— Discussed,  92, 125. 
Plates. — Plan  and  section  of  the  en- 
gine plane  at  Upleatham  Mines. — 
Plan  and  elevation  of  the  pumping- 
engine  with  clip-pulley  at  ditto. — 
Drawings :    Clip-pulley    at   Uplea- 
tham Mines.  —  Pumping  arrange- 
ments at  ditto. — Portable   engine, 
with  clip-pulley  placed  horizontally. 
— Nine-inch  double  pumps. — Plan 
and    elevation   of    clip-pulley    for 
underground  purposes.  —  Portable 
engine    with    clip-pulley   attached 
vertically.  —  Portable      five  -  inch 
double  pump. — Indicator  diagrams, 
xvi.  106. 
Haulage  underground,  by   J.   Daglish, 
xvi.   53. — Description    of    engine   at 
East  Minor  Pit,  Hetton  Colliery,  54. 
—Results,  56.— Discussed,  49,  88. 
Plates. — The  north  way  engine-plane 
at  the  East  Minor  Pit,  Hetton  Col- 
liery, xvi.  54. — Diagrams  of  engine, 
55. 
Haulage  of  coal,  by  means  of  the  tail- 
rope,   by    G.    C.    Green  well   and    C. 
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Berkley,  xv.  81.  —  Sundry  experi- 
ments, 85. — Cost  of  leading  coals  for 
one  year  at  Marley  Hill,  87. — Cost 
per  ton  per  mile,  88. — Discussed,  88, 
143. 

Plates. — Plan  of  underground  engine- 
roads  at  Marley  Hill  Colliery,  xv. 
83. — Drawing  of  tubs,  disconnect- 
ing apparatus,  and  arrangement  of 
engine,  84. 
Haulage   underground  at    Pelton   Col- 
liery, by  D.  P.  Morison,  and  J.  Nelson, 
xvi.   117.  —  Tabulated    statement   of 
work   performed    in   Far   Off    Way, 
Pelton   Colliery,    121.  —  Ditto   New 
West   Way,  ditto,    122.— Details   of 
engine,  &c,  123. — Results  of  experi- 
ments, 124.— Discussed,  101,  127. 
Plates. — Plan  of  haulage  engine,  Pel- 
ton  Colliery,  xvi.120. — Ditto  engine- 
plane,  Hutton  Seam,  ditto,  120. — 
Section  of  Far  Off  and  New  West 
Ways,  120. — Comparative  diagrams 
of  experiments,  124. — Position  of 
indicator  on  engine,  124. 
Haulage   of  coal  underground,  by   N. 
Wood,  iii.  239.— Early  attempts,  240. 
— Friction  of  carriages,  249. — Experi- 
ments on  the  friction  of  tubs  in  the 
main  coal  seam,  Hetton  Colliery,  251. 
—At  the  Minor  East  Pit,  Hetton  Col- 
liery, 252.— At  Elemore  Colliery,  252. 
—At  Black  Boy  Colliery,  253.— At  Kil- 
lingworth  Colliery,  253. — At  Andrew's 
House  Colliery,  254. — At  Crook  Bank 
Colliery,  254.— At  Pontop  Colliery,  254. 
— Table  of  results  at  Pontop  Colliery, 
256. — Ditto,    general   results,   257. — 
Motive  power  used  underground,  260. 
—Boys  and  Ponies,  260.— Horses,  262. 
— Performance  of  horses  at  Hetton, 
263-4.— At   Andrews   House,  265  — 
At  Marley  Hill,  265.— At  Springwell, 
266.— Table  of  ditto  in  the   North, 
265.— Ditto  ditto,  South  Wales,  268. 
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— Self-acting  planes,    270.  —  Experi- 
ments on  the  Polka  inclined  plane, 
272.  — ■  Fixed    steam-engines,   275. — 
Friction   of   ropes   on   fixed   engine- 
planes,  281. — Experiments  on  ditto  at 
Eppleton   Pit,   Hetton,   282.— Ditto 
at  bank,  283.— At  Minor    East    Pit, 
Hetton,  284.— At  Killingworth,  285. 
— On   engines   dragging    coals   from 
the  dip   with  a  single   rope,  287. — 
Eppleton  Pit,  Hetton,  287.— Results 
of  experiments,  289. — Resistance,  290. 
—  Experiments    on   fixed    engine   at 
Killingworth,   291.— Results,   291.— 
Resistance,    292.  —  Experiments   on 
fixed   engine    at    Springwell,    292. — 
Results,  293.— Resistance,  294.— Ex- 
periments on  engines  dragging  coals 
along  levels :  Elemore  engine,  Hetton, 
294.— Results,  295.— Resistance,  298. 
— Experiments   at   Minor    East   Pit, 
Hetton,    299.  —  Results,    302.  — Re- 
sistance, 302. — Experiments  on   Kil- 
lingworth engine,  303. — Results,  306. 
— Resistance,  303,  307. — Experiments 
at  Andrews   House   Colliery,   307.— 
Results,  309.— Resistance,  309.— Ex- 
periments   at    Black    Boy   Colliery; 
dragging  coals  and  pumping,  309. — 
Results,    312.  —  Resistance,    312.  — 
General  results,  313. — General  system 
of  mechanical  conveyance,  314. 
Plates. — 1.     Plans    and    sections    of 
self-acting    inclines    at     Elemore, 
Black   Boy,    and   Andrews   House 
Collieries,  iii.  318. — 16.  do.,  Pontop 
Colliery  and  Andrews   House  Col- 
liery;   tubs   used,   318. — 3.    Plans 
and  sections  of  Minor  Pit,  Epple- 
ton  and    Elemore    planes,   318. — 
Mode  of  working  coal  at  Killing- 
worth  when  lying  at  an  angle,  318. 
— Black  Boy  Colliery  engine,  318. 
— 4.    Marley  Hill  Colliery  engine, 
318.— Diagram,  318. 
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Appendix. — Experiments  at  Has  well 
Colliery,  engine  and  boiler  under- 
ground, v.  68.  —  Seaton  Delaval 
Colliery,  do.,  71.  —  Killingworth 
Colliery,  75. — Murton,  engine  and 
boilers  underground,  81. — Heworth 
engine  underground,  boiler  at  bank, 
85.  —  Killingworth,  engine  and 
boiler  at  surface,  93. — Hetton  Col- 
liery, to  ascertain  proportion  of 
steam  used  to  water  evaporated,  98. 
— Crookbank  Colliery  ditto,  ditto., 
99-101.  —  Showing  evaporative 
power  of  boiler  at  Elemore  Colliery, 
102.— Haswell  Colliery,  103.— Sea- 
ton  Delaval  Colliery,  104. — Murton 
Colliery,  104.— Black  Boy  Colliery, 

105.  —  Andrews    House    Colliery, 

106.  — Heworth  Colliery,  106.— 
Killingworth  Colliery,  107. — East 
Minor  Pit,  Hetton,  108. —  Crook 
Bank  Colliery,  108.— Table  of  per 
centage  of  useful  effect  of  steam, 
109. — Air  engine  at  Govan  Colliery, 
near  Glasgow,  114. — Discussed,  vi. 
2.— Errata,  14. 

Haulage  of  coal  underground,  xii.  191. — 
Illustrative  drawing,  192. — Remarks 
on  railways  and  screw  colliers,  194. — 
Premium  offered  by  J.  M.  Ogden  for 
best  means  of,  by  locomotives,  ix.  89. 
— Underground  at  Pelton,  xvi.  117. 
— Tail-rope  experiments  on,  iii.  296, 
xv.  85. 

Haulage  underground,  in  South  Wales, 
xxiii.  224. 

Haulage  of  coal :  Report  upon,  by  Tail- 
rope  Committee,  xvii.  (Appendix  1)  3. 
— Introductory  remarks,  4. — Mode  of 
estimating  cost  of  leading,  5. — The 
tail-rope  system,  as  applied  at  North 
Hetton  Colliery,  Durham,  7. — The  tail- 
rope  system,  as  applied  at  the  London- 
derry Seaham  Colliery,  Durham,  13. — 
Experiments  with  indicator  at  do.,  16. 
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— Do.  dynamometer  at  do.,  18. — The 
tail-rope  system,  as  applied  at  Seaton 
Delaval  Colliery,  Northumberland,  23. 
— Experiments  with  indicator  at  do., 
26. — The  tail-rope  s3Tstem,  as  applied 
at  Harraton  Colliery,  Durham,  32.— 
Experiments  with  indicator  at  do.,  37. 
— The  tail-rope  system,  as  applied  at 
Murton  Colliery,  Durham,  41. — Ex- 
periments with  indicator  at  do.,  46. — 
Do.  dynamometer  at  do.,  49.  —  The 
endless-chain  system,  introductory  re- 
marks, 54. — As  applied  underground 
at  the  Hapton  Valley  Colliery,  Lan- 
cashire, 57. — Description  of  method  of 
working  the  Ginney  Road  at  do.,  59. — 
Experiments  with  indicator  at  do.,  61. 
— Do.  dynamometer  at  do.,  63. — The 
endless-chain  system,  as  applied  on  the 
surface  at  Hapton  Valley  Colliery,  66. 
— Experiments  with  indicator  at  do., 
68. — Do.  dynamometer  at  do.,  69. — 
The  endless-chain  system,  as  applied 
to  Gannow  Colliery,  Lancashire,  71. — 
Experiments  with  indicator  at  do.,  74. 
— Do.  dynamometer  at  do.,  74. — The 
endless-chain  system,  as  applied  under- 
ground at  the  Rowley  Colliery,  77. — 
Experiments  with  indicator  at  do.,  79. 
— The  endless-chain  system,  as  applied 
at  the  surface  at  Rowley  Colliery,  82. 
— Experiments  with  indicator  at  do., 
84. — Do.  dynamometer  at  do.,  85. — • 
Experiments  at  Burnley  Colliery  to 
determine  the  friction  of  tubs,  87- — 
The  endless-chain  system,  as  applied 
at  the  surface  at  Clifton  Hall  Colliery, 
89. — Experiments  with  indicator  at 
do.,  91. — Reference  to  plates  (endless- 
chain  system),  93. — The  endless-rope 
system,  No.  1,  introductory  remarks, 
94. — The  endless-rope  system,  No.  1, 
as  applied  at  Shireoaks  Colliery,  Not- 
tinghamshire, 96. — Experiments  with 
indicator  at  do.,  101. — Do.  with  dyna- 
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mometer  at  do.,  103. — The  endless- 
rope  system,  No.  1,  as  applied  at  Cali- 
fornia Pit,  near  Wigan,  106. — The  end- 
less-rope system,  No.  1,  as  applied  at 
Newsham  Colliery,  Northumberland, 
108. — The  endless-rope  system,  No.  1, 
as  applied  at  Eston  Mines,  Yorkshire, 
112. — The  endless-rope  system,  No.  1, 
as  applied  at  Cinder  Hill  Colliery, 
Nottingham,  114. — Experiments  with 
indicator  at  do.,  116. — The  endless  - 
rope  system,  No.  2,  introductory  re- 
marks, 117. — The  endless-rope  system, 
No.  2,  as  applied  at  Bridge  Pit,  near 
Wigan,  119. — Experiments  with  indi- 
cator at  do.,  127. — Experiments  with 
dynamometer  at  do.,  128. — Experi- 
ments at  Bridge  Pit,  near  Wigan,  to 
determine  the  friction  of  tubs,  131. — 
The  endless-rope  system,  No.  2,  as  ap- 
plied to  the  Meadow  Pit,  near  Wigan, 
134. — Experiments  with  indicator  at 
do.,  136.  —  Experiments  with  dyna- 
mometer at  do.,  137. — The  endless- 
rope  system,  No.  2,  as  applied  at  Moor 
Pit,  near  Wigan,  139. — The  endless- 
rope  system,  No.  2,  as  applied  at 
Mesnes  Colliery,  140. — The  endless- 
rope  system,  No.  2,  as  applied  at  Scot 
Lane  Pit,  near  Wigan,  141. — The  end- 
less-chain system,  as  applied  at  Brynd- 
du  Colliery,  Glamorganshire,  142. — 
Summary  of  tail-rope  system,  145. — 
Methods  of  applying  do.,  146. — Gene- 
ral economy  of  do.,  150. — Cost  of 
labour  compared  with  that  of  the  end- 
less-chain, 151. — Summary  of  endless- 
chain  system,  153. — Methods  of  ap- 
plying do.,  154. — General  economy  of 
do.,  158.— Summary  of  No.  1  endless- 
rope  system,  160. — Methods  of  apply- 
ing do.,  160. — General  economy  of  do., 
163. — Summary  of  No.  2  endless-rope 
system,  165. — Methods  of  applying 
do.,  165. — General  economy  of  do.,  167. 


HAULAGE. 

— South  Wales  endless-chain  system, 
168. — Single  rope  planes,  169. — Com- 
parative merits  of  the  underground 
systems,  171 — First  cost  of  driving 
drifts,  171.  —  First  cost  of  engine, 
boilers,  and  waggonway,  171. — Cost  of 
labour,  172.  —  Cost  of  maintenance, 
ropes,  and  sheaves,  174. — Do.  plant, 
174. — Do.  horse-power,  175. — General 
conclusions,  176. — Tabular  summary 
of  report,  176. 

Plates. — (The  two  first  head,  the  rest 
follow  the  report). — View  of  surface 
endless-chain  road  at  Rowley  Col- 
liery.— Terminus  of  do. — 1.  Tail- 
rope  system  at  Moorsley  East  Pit, 
North  Hetton  Colliery.  — 2.  Tail- 
rope  system  at  Seaham  Colliery. 
— 3.  Diagratn  illustrating  ditto. — 4. 
Tail-rope  system  at  Seaton  Delaval 
Colliery. — 5.  Diagram  illustrating 
ditto. — 6.  Tail-rope  system  at  Har- 
raton  Colliery.— 7.  Diagram  illus- 
trating ditto. — 8.  Tail-rope  system 
at  Murton  Colliery. — 9.  Diagram 
illustrating  ditto.  —  10.  Endless- 
chain  system,  plan'of  vertical  engine 
usedat  Gannow  Colliery. — 11.  Ditto, 
plan  of  vertical  double'  engine  at 
Hapton  Valley  and  Rowley  Col- 
lieries.— 12.  Ditto,  arrangement  of 
driving-wheel  at  Hapton  Valley  Col- 
liery.— 13.  Ditto,  elevation  of  driv- 
ing-wheel at  Newchurch  Collieries. 
— 14.  Ditto,  side  ditto,  ditto. — 15. 
Ditto,  arrangement  for  giving  mo- 
tion to  the  ginney  wheels,  New- 
church  Collieries. — 16.  Ditto,  ter- 
minus of  ginney  road  at  Hapton 
Valley  Colliery. — 17.  Ditto,  section 
of  day  drift  and  underground  ginney 
roads  at  Hapton  Valley  Colliery. — 
18.  Ditto,  plan  of  ginney  road, 
Hapton  Valley  Colliery.— 19.  Ditto, 
arrangement   of  engine  and  gear, 
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Hapton  Valley  Colliery.  —  20. 
Ditto,  section  of  surface  ginney 
road,  Hapton  Valley  Colliery. — 21. 
Ditto,  arrangement  for  driving  gin- 
ney  roads  at  Barclay  Hills. — 22. 
Ditto,  section  of  shaft  and  under- 
ground ginney  roads  at  Gannow 
Colliery. — 23.  Ditto,  plan  of  under- 
ground ginney  roads  at  Gannow 
Colliery. — 24.  Ditto,  section  of  shaft 
and  main  underground  ginney  roads 
at  Rowley  Colliery.  —  25.  Ditto, 
plan  of  underground  ginney  roads  at 
Rowley  Colliery,  26. — Ditto,  section 
of  surface  ginney  road  from  Rowley 
Colliery  to  Burnley. — 27.  Ditto,  sec- 
tion of  ginney  road  from  Clifton 
Hall  Colliery  to  Canal.— 28.  Ditto, 
sketch  of  self-acting  curve  at  Corn- 
field Pit. — 29.  Ditto,  section  of  self- 
acting  curve  at  Townley  Colliery, 
near  Burnley. — 30.  Ditto,  plan  of 
surface  gearing  at  Townley  Colliery. 
— 31.  Ditto,  arrangement  for  work- 
ing single  branch  at  Townley  Col- 
liery.— 32.  Ditto,  arrangement  for 
working  two  branches  at  Townley 
Colliery.  —  33.  Ditto,  arrangement 
for  working  oblique  branches  at 
Townley  Colliery.  —  34.  Ditto,  ar- 
rangement for  working  single 
branch  at  Marsden  Colliery. — 36. 
Ditto,  arrangement  for  working 
three  branches  at  Marsden  Colliery. 
— 37.  Endless-chain  system,  No.  1, 
Shireoaks  Colliery. — 38.  Ditto,  ar- 
rangement of  gearing  at  Shireoaks 
Colliery.  —  39.  Ditto,  sketch  of 
clamp  used  for  connecting  the  set 
of  tubs  to  the  rope,  Shireoaks  Col- 
liery.— 40.  Ditto,  diagrams  illus- 
trating the  system  at  Shireoaks  Col- 
liery.— 41.  Ditto,  sketch  of  clamp 
used  for  connecting  the  set  of  tubs 
to  the  rope  at  California  Pit,  near 
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Wigan.  —  42.  Ditto,  arrangements 
of  engine  and  tightening  pulleys  at 
California  Pit,  near  Wigan.  —  43. 
Ditto,  plan  of  engine  and  clip-pulley 
at  Newsham  Colliery,  Northumber- 
land.— 44.  Ditto,  underground  en- 
gine-plane, Newsham  Colliery,  Nor- 
thumberland.— 45.  Ditto,  arrange- 
ment of  the  system  at  Eston  Mines, 
Yorkshire.  —  46.  Ditto,  gear  for 
driving  the  rope  at  the  Cinder  Hill 
Colliery,  Nottinghamshire.  —  47. 
Ditto,  arrangement  of  ropes  at  the 
Cinder  Hill  Colliery,  Nottingham- 
shire.— 48.  Endless-rope  system,  No. 
2,  sketch  of  engine  used  in  working 
the  endless-rope  at  the  Meadow  and 
Bridge  Pits,  Wigan.  —  49.  Ditto, 
plan  of  engine  roads,  Bridge  Pit, 
Wigan. — 50.  Ditto,  plan  of  the  sys- 
tem at  Meadow  Pit,  Wigan. — 51. 
Ditto,  arrangement  of  ropes  in  pit 
shaft  at  Mesnes  Colliery. — 52.  South 
Wales  endless-chain  system,  section 
of  engine-plane  at  Brynddu  Col- 
liery, Glamorganshire. — 53.  Ditto, 
sketch  of  arrangement  for  working 
the  system  at  Brynddu  Colliery, 
Glamorganshire. 

Hawks,  S.  W.,  elected  Dec.  4,  1869,  died 
1870. 

Hawn  Colliery,  South  Staffordshire,  long- 
wall  system  at,  x.  195. 

Hawthorn,  R.,  elected  1853,  died  1866. 

Hawthorn,  T.,  elected  December  6,  1866 ; 
on  Council  1870  to  date. 

Hawthorn,  W.,  C.E.,  elected  March  4, 
1853 ;  died  1876. 

Hay,  J.,  elected  graduate  Sept.  4,  1869 ; 
member  1874. 

Head,  J.,  elected  Oct.  2,  1869;  resigned 
1876. 

Heat,  rate  of  increase  of,  below  surface, 
iv.  204. 

Heath,  R.,  elected  1861,  resigned  1867. 
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HEBBURN. 

Hebburn,  boring  at,  i.  283. 

Heceels,    G.,    elected    1856,    resigned 

1857. 
Heceels,  M.,  elected  April  11,  1874. 
Heceels,  R.,  elected  Nov.  5,  1852;  con- 
tributed a  paper,  On  upcast  shafts,  and 
their  heated  air  currents,  xiii.  53. 
Heceels,  W.  J.,  elected  graduate  May  2, 

1868. 
Hedlet,  E.,  elected  Dec.  2,  1858;  con- 
tributed a  paper,  On  iron  mines  and  iron 
manufacture  in  Nova  Scotia,  xiv.  15. 
Hedley,  E.,  elected  student  Dec.  2,  1871. 
Hedley,  G.,  elected  student  Aug.  2, 1873; 

resigned  1875. 
Hedley,  J.,  elected  1853,  hon.  mem.  1858, 
died  1869 ;  contributed  a  paper,  On  coal 
mining  in  North  Staffordshire,  ii.  242. 
Hedley,   J.  H.,   elected   1865,   resigned 

1866. 
Hedley,  J.  J.,  elected  student  April  6, 

1872 ;  member  1874. 
Hedley,  J.  L.,  elected  graduate  Feb.  5, 

1870;  member  1873. 
Hedley,  T.  F.,  elected  March  4,  1871; 
contributed  papers,  On  the  valuation 
of  mines  for  the  purposes  of  local  taxa- 
tion, xxii.  117, 137.— Discussed  131, 149, 
154. 
Hedley,  W.  H.,  elected  1864;  on  council 

1872,  to  date. 
Hemingtield,  Hartop's  ventilating  fan  at, 

xi.  90. 
Hendebson,  H.,  elected  Feb.  14,  1874. 
Henderson,  J.,  M.P.,  elected  March  5, 

1870 
Heppell,  G.,  new  mode  of  ventilation  by, 

v.  145. 
Heppell,  T.,  elected  Aug.  6,  1863. 
Heppell,  W.,  elected  March  2,  1872. 
Hepplewhite,  T.,  elected  Dec.  5,  1868; 

died  1874. 
Heedman,  J.,  elected  Oct.  4,  1860. 
Heeschel,  A.  S.,  Prof.,  elected  hon.  mem. 
1872. 


HICKS'  APPARATUS. 

Heslop,  C,  elected  graduate  Feb.  1, 1868; 

member  1873. 
Heslop,  G.,  elected  Oct.  5,  1872. 
Heslop,  J.,  elected  graduate  Feb.  6, 1864 

member  1866. 
Hester  Pit,  Hartley,  xi.  143. 
Hetheeington,  D.,  elected  1859. 
Hethebington,  R.,  elected  Nov.  1,  1873. 
Hettou  Colliery,  experiments  on  steam 
jet,  i.  106  to  114. — To  determine  power 
required  to  produce  different  velocities 
of  currents  of  air,  70, 128, 134, 137, 143. 
— Underground  haulage  experiments, 
iii.  251.— Friction  of  tubs,  251. — Per- 
formance of  horses  underground,  263, 
264,  267.— On  engine-plane,  282,  283, 
284.— On  engine  at  Eppleton,  287,  294, 
318.— East  Pit,  300.— Attempt  to  win 
through  quicksand,  v.  56. — Experiments 
to  test  J.  J.  Atkinson's  theory  on  air- 
splitting,  vii.  62,  145,  197.— Barometer 
and  thermometer  register,  and  quantities 
of  air  circulated  in  the  Minor  Blossom 
Pits  in  1858,  vii.  202.— Explosion  at,  ix. 
93. — Plan  of  ventilation  of,  ix.  95. — Ex- 
periments on  furnaces,  ix.  131,  135. — 
Ransom's  soluble  glass  tried  for  tubbing, 
xi.  25. — Experiments  on  the  ventilation 
of  underground  boilers,  xii.  82. — Venti- 
lation at,  in  1863,  xii.  186, 188.— Analysis 
of  corroded  tubbing  from,  xiii.  221. — 
Experiments  at  East  Minor  Pit,  xvi.  54. 
— The  evaporative  power  of  boilers,  98, 
108.— Tail-rope  system  at,  xvii.  (Ap- 
pendix 1)  7. 

Hewitt,  G.  C,  elected  June  3,  1871. 

Hewlett,  A.,  elected  March  7,  1861. 

Heworth,  experiments  at,  on  underground 
haulage,  v.  85. — Ditto,  on  evaporative 
power  of  boilers,  v.  106. 

Hibernia  Colliery,  Prussia,  tubbing  at, 
xi.  15. — Two  modes  of  ventilating  con- 
sidered, xii.  51. 

Hice,  G.  W.,  elected  May  4,  1872. 

Hicks'  apparatus  for  screening  and  load- 
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ing  coals,  described  by  Robert  Miller, 
xxi.  295. 

Higmore,  J.,  elected  1861,  resigned  1862. 

Higson,  J.,  elected  1861. 

Higson,  P.,  elected  1854,  lion,  inein.  1856, 
died  1874. 

Higson,  P.,  Jun.,  elected  Aug.  3,  1865. 

Hill,  A.,  elected  Aug.  2,  1866 ;  resigned 
1869. 

Hill,  L.  C,  elected  Nov.  6,  1875. 

Hill,  P.,  elected  July  2, 1872 ;  died  1874. 

Hilton,  J.,  elected  graduate  Dec.  7, 1867 ; 
member  1870. 

Hilton,  T.  W.,  elected  Aug.  3,  1865. 

Hindhaijgh,  T.  L.,  elected  graduate  1865, 
resigned  1866. 

Hindhaugh,  T.  S.,  elected  1865,  resigned 
1868. 

Hodgetts,  A.,  elected  1864,  resigned  1865. 

Hodgkin,  T.,  elected  Sep.  2,  1871. 

Hodgson,  J.  W.,  elected  graduate  Feb.  5, 
1870. 

Hodgson,  R.,  elected  Feb.  7,  1856;  on 
council  1872  to  1875. 

Hodgson,  T.,  elected  Dec.  4,  1875. 

Holborn  Woodbouses,  view  of  coast  at,  ix. 
212. 

Holdsworth,  J.,  elected  1856,  resigned 
1858. 

Hollidat,  M.,  elected  May  1,  1875. 

Holman's  pump-valves,  xvii.  90. 

Holme,  J.,  elected  student  Sept.  11,  1875. 

Holmes,  C,  elected  April  11,  1874. 

Holt,  J.,  elected  1855,  resigned  1858. 

Home  Office,  eigbt  volumes  of  Transac- 
tions presented  to,  ix.  87. 

Home  Secretary,  letter  from,  on  examina- 
tion papers  under  tbe  Mines  Regulation 
Act,  xxiv.  39. 

Homer,  G.  J.,  elected  Aug.  3,  1865 ;  con- 
tributed, A  description  of  Chattei-lev 
and  West  Coyney  pumping  apparatus, 
xv.  38. 

Hood,  A.,  elected  April  18,  1861. 

Hook,  Walker's,  xxiv.  35. 


HOYT. 

Hooks,  various  disconnecting,  xix.  (Ap- 
pendix 1),  12,  18. 

Hopper,  A.,  elected  1855,  resigned  1858. 

Hopper,  J.  J.,  elected  Sept.  2,  1865 ;  re- 
signed 1875. 

Hopton,  J.,  elected  Dec.  5, 1874. 

Hopton's  system  of  ventilation,  vi.  153. 

Horne,  G.,  elected  graduate  June  6, 1868 ; 
resigned  1861. 

Horne,  T.  S.,  elected  Sept.  4,  1869;  re- 
signed 1871. 

Hornsby,  H.,  elected  Aug.  1,  1874. 

Horses,  haulage  performed  by,  iii.  262, 268. 

Horsfall,  J.  J.,  elected  March  2,  1865 ; 
resigned  1876. 

Horsley,  W.,  elected  March  5,  1857; 
contributed  a  paper,  On  the  speed  with 
which  damping  the  fires  of  a  boiler  re- 
duces the  pressure  therein,  iv.  48. 

Hobton,  T.  E.,  elected  1861 ;  died  1872. 

Hosking,  J.,  elected  Oct.  2,  1869 ;  died 
1871. 

Hoskold,  H.  D.,  elected  April  1, 1871. 

Household  coal,  collieries  producing,  in 
the  North,  ii.  272. 

Howard,  W.  P.,  elected  Aug.  1,  1861 ; 
contributed  on  the  following  subjects : 
On  Buckstone's  ventilation  register  and 
detector,  x.  133. — On  practice  in  under- 
ground surveying,  and  advocacy  of  con- 
tour mining  plans,  xix.  19. — Ten  years 
mineral  statistics  of  the  United  King- 
dom, xxi.  161. 

Howard,  W.  J.,  elected  Feb.  5,  1870 ;  re- 
signed 1871. 

Howse,  R.,  Assistant  Secretary  1863  to 
1867,  xii.  146;  contributed  on  the  fol- 
lowing subjects  :  The  glaciation  of  the 
counties  of  Northumberland  and  Dur- 
ham, xiii.  169. — The  boundary  line  be- 
tween the  millstone  grit  and  the  moun- 
tain limestone,  xiv.  43. — Some  remarks 
on  the  beds  of  ironstone  occurring  in 
Lincolnshire,  xxiv.  23. 

Hoyt,  J.,  elected  May  8,  1869. 
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HUDSON. 

Hudsox,  J.,  elected  1862. 

Hughes,  H.  E.,  elected  graduate  Nov.  6, 
1869 ;  member  1876. 

Humble,  J.,  elected  March,  1871. 

Humble,  J.,  Jun.,  elected  June  2,  1866. 

Humble,  W.  J.,  elected  Sept.  1,  1866. 

Humboldt,  Baro>"  Vox,  lion.  mem.  from 
1859  to  1860. 

Humphrey,  A.,  elected  1853,  resigned 
1854. 

Humphrey's  coke-oven  described,  xxii.  7. 

Hr.xi,  A.  H.,  elected  Dec.  6,  1862. 

Huxt,  J.  H,  elected  1853,  resigned  1S55. 

Huxt,  J.  P.,  elected  1861,  resigned  1868. 

Hunt,  Robert ;  On  the  produce  of  coal,  iv. 
30. — On  the  action  of  heat  on  water 
containing  no  air,  xi.  41;  remarks  on 
spontaneous  combustion  of  coal,  xxv.  184. 

Huxter,  J.,  elected  graduate  March  6, 
1869 ;  member  1875. 

Huxter,  S.,  elected  1855,  resigned  1858. 

Huxter,  W.,  elected  Aug.  21,  1852. 

Huxter,  W.,  elected  Oct.  3,  1861. 

Huxtee,  VV.  S.,  elected  Feb.  1,  1868. 

Hunter  River,  collieries  on,  vi.  37. — Age 
of  coal  at,  38. 

Huxtixg,  C,  elected  Dec.  6,  1866. 

Huxtsmax,  B.,  elected  June  1,  1867;  re- 
signed 1876. 

Huhd,  F.,  elected  Dec.  4,  1869. 


HYSLOP. 

Hurd  and  Simpson's  coal-getting  and  air- 
compressing  machinery,  xxiii.  107. 

Hurst,  T.  G.,  elected  Aug.  21,  1852 ;  on 
council  1859  to  1864,  1865  to  1871, 1872 
to  1873,  and  1875  to  1876 ;  contributed 
a  paper,  On  tla-  peculiarities  of  the  Tyne 
low  main  seam,  viii.  23. 

Hutchixgs,  W.  M.,  elected  Sept.  5, 1868. 

Hutchixsox,  G.,  elected  July  2, 1872. 

Hutchinson's  apparatus  to  enable  a  man  to 
work  underground  in  bad  air,  ii.  44. 

Huttox,  J.  A.,  elected  graduate  Sept.  4, 
1869 ;  resigned  1876. 

Hutton  seam,  Dipton  Colliery,  old  work- 
ings at,  ix.  18. 

Hutton's  collection  of  Fossil  Flora :  pur- 
chase of,  considered,  iii.  373. — Letter 
from  Laws  and  Glynn,  v.  64. — To  be 
brought  before  annual  meeting,  v.  162. 
— To  be  purchased,  v.  225. — Proper  place 
to  be  provided  for,  viii.  173. — Report  of 
Sub-Committee  on,  xxv.  1. 

Htbxer,  J.,  elected  Aug.  1,  1874. 

Hydraulic  rivetting  machinery  experi- 
ments, xviii.  12. — Drawings  of,  showing 
mode  of  working,  &c,  18. 

Hydrogen ;  formation  of,  in  boilers,  xi.  46, 
47. 

Htxde,  W,  elected  1854,  resigned  1856. 

Htslop,  J.  S.,  elected  student  April  1, 1871. 
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Dlawarra ;  coal  district  in  New  South  Wales, 
vi.  29. 

Inauguration  of  the  College  of  Physical 
Science ;  Address  by  the  Dean  of  Durham, 
end  of  vol.  xxi. 

Ince  Hall;  coal- washing  apparatus  at,  xv. 
61. 

Incorporation  of  the  Institute  suggested, 
xxi.  72.— Discussed,  2S9. 

India-rubber ;  action  of  gases  through,  xv. 
169. 

Indicator ;  experiments  on  haulage  at  Bridge 
Pit,  Wigan,  xvii.  (Appendix  1),  127. — 
Cinder  Hill,  116.— Clifton  Hall,  91.— 
Gannow,  74. — Hapton  Valley,  61,  68. — 
Harraton,  37.— Meadow  Pit,  Wigan,  136. 
— Murton,  45.— Rowley,  79,  81.— Sea- 
ham,  16.— Seaton  Delaval,  26.— Shire- 
oaks,  101. — Diagrams  from  underground 
hauling  engines,  16,  106,  124. — Position 
of  indicator  on  engine,  16,  124. 

Inspectors,  mining :  Institute  to  possess 
copies  of  reports  of,  iii.  371. — To  be  lion, 
members  during  their  term  of  office, 
xvii.  2. 

Institute  of  Mining  Engineers ;  history  of 
establishment  of,  xv.  54.  —  Mechanical 
Engineers  admitted,  xv.  77. — Account 
of  formation  of,  xviii.  20. — Amalgama- 
tion of,  with  other  Mining  Institutes, 
recommended  by  Mr.  (now  Sir)  Geo. 
Elliot,  29. 

International  communication  (projected) 
in  the  North  and  East  of  Europe,  through 
the  new  harbour  of  Flushing,  by  W.  T. 
Mulvany,  xxiv.  217. — Introductory  re- 
marks, 217. — Railways,  217. — Harbours, 
223.— The  project,  225.— England,  the 
English  Channel,  and  Flushing,  226. — 
Flushing  to  Venlo,  227. — Venlo  to  Bre- 
men,  Hamburg,   and  Denmark,  227. — 
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Venlo  to  Berlin  and  St.  Petersburg,  228. 
—Venlo,  Dusseldorf,  Elberfeld,  to  Middle 
Germany  and  Russia,  229. — Venlo  to 
South  Germany  and  Switzerland,  229. — 
Venlo,  Vienna  to  Constantinople,  Eng- 
land to  India,  229. — Anticipated  Results, 
231. 

Plates.  —  37.  Harbour   of    Flushing, 

showing  projected   enlargement. — 

38.  Railway  routes  from  Venlo,  &c, 

xxiv.  232. 

Inventions   and  discoveries  affecting  the 

use  of  coal  and  coke,  xii.  175. 
Investment  of  surplus  funds  in  shares  of 
the  Institute  and  Coal  Trade  Chambers 
Company,    Limited,   recommended    by 
Council,  xxii.,  134. 
Ireland,  shipments  of  coal  from,  in  1860, 

x.  68. 
Is  on — 

Iron  :  mairafacture  of,  in  connection 
with  the  Northumberland  and  Durham 
coal-field,  by  I.  L.  Bell,  xiii.  109.— 
Ironstone  of  the  coal-measures,  110. — 
Quantity  and  cost  per  ton  of  iron 
made,  111.— The  "  Ten  Band"  at  Shot- 
ley  Bridge,  112. — The  iron  ores  of  the 
mountain  limestone,  113. — Seam  at 
Cbesterwood,  113. — Iron  ores  of  the 
Lias  formation,  114. — Witton  Park 
iron  works,  116. — Historical  account 
of  the  manufacture  of  iron  in  the 
North  of  England,  118. — Iron  worked 
by  the  Romans,  118. — The  German 
colony  of  ironworkers  at  Shotley 
Bridge,  119. —  Position  of  the  iron 
trade  previous  to  the  introduction  of 
the  Cleveland  ore,  124. — Nature  of  the 
coal  of  the  district,  124. — Analysis  of 
ditto,  125. — Sulphur  in  the  coke  of 
ditto,  125. — Limestone,126. — Analysis 
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of  ditto  at  Harmby  and  Raisby  Hill, 
126.— Ditto,  chalk  from  the  South  of 
England,  126. — Ironstone  of  the  lias, 
126. — Analysis  of  Main  Cleveland  iron 
seam,  130. — Ditto,  Normanby,  Eston, 
Upleatham,  Skelton,  Normanby  3  feet 
roof,  Sulphur  band,  130. — Ditto,  slag 
at  Low    Moor,   Parkgate,    Eutterley, 
Brieriey,  Stanton,  Cleveland,  Cyfarth- 
fa,    Dowlais,    Dudley,    131.  —  Ditto, 
of   slag  from  Clarence  and  Ormsby, 
132. — Ditto,    of   dust    escaping  from 
the  furnace,  133. — Temperature  of  the 
blast,  134. — Shape  of  the   blast-fur- 
uaces,  135. — Quality  of  iron,  135. — 
Analysis  of  scum  from  the  Cleveland 
iron,  136.— Ditto,  "  glazy"  ditto,  136. 
— Ditto,  Clarence  ditto,  137. — Table  of 
strength  and  properties  of  iron  from 
various  districts  compared  with  that 
from  Cleveland,  138. — Effect  of  man- 
ganese in  the  blaet -furnace,  139. — Use 
of  the  waste  gases,  140. — Temperature 
of  the  escaping  gases,  142. — Magnetic 
ironstone  of  Rosedale  Abbey,  143. — 
Analysis    of  ditto,    black  stone,   blue 
stone,   and   Ingleby,   144. — Ditto    of 
Weardale    ores,  144.— Ditto,  Spiegel 
Eisen,     Swedish,    Weardale,     White 
Spiegel,    and    Weardale    slag,  145. — 
Cumberland  hematite,  146. — Analysis 
of  ditto  from  the  Cleator  furnaces, 
146. — Ironstone  f  romRedesdale,  Hare- 
shaw,  and  Consett,  146. — Analysis  of 
ditto,    146.  —  Statistics  of   pig   iron 
manufacture,  147. — History  of  mal- 
leable  iron,   149. — List   of  puddling 
furnaces  in   1862,    151.  —  Breaking 
strain  of  boiler-plate  manufactured  by 
Bolckow  and  Vaughan,   152.  —  Dis- 
cussed, xiv.  9,  27. 
Iron :  Works  in  North  Staffordshire,  ii. 
244.— Prices  of,  from  1805  to  1855,  iv. 
101. — Maj)  showing  works  in  North  of 
England,  v.  167. — Works  in  Prussia, 
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vi.  96. — Works  supplied  from  North- 
ern  Coal-field,  viii.    109.— Historical 
account   of   manufacture   of,  in  the 
North  of  England,  xiii.  118  to  149. 

Iron  mines  and  iron  manufacture  of 
Nova  Scotia,  by  E.  Hedley,  xiv.  15. — 
Iron  ores  and  mines,  17. — Analyses  : 
White  and  red  ankerite,  IS  ;  red  oxide 
iron  ore,  19 ;  shell  and  nictaux  ore,  20. 
—Iron  manufacture,  22. — Strength  of 
various  descriptions  of  pig  iron,  24. — 
Discussed,  91. 

Plates. — Geological  map  of  the  dis- 
trict, xiv.  15. — Sections  of  strata,  18. 
— Drawing  of  blast  furnace,  22. 

Iron  ores  of  France,  by  G.  A.  Lebour, 
xxv.  59. 

Iron  wire ;  cause  of  the  loss  of  strength 
of,  when  heated,  by  J.  Daglish,  viii.  181. 

Ironworks  in  South  Wales,  xxiii.  213. 
Ironstone — 

Ironstone,  Cleveland:  outline  of  the  main 
or  stratified  bed  at,  by  John  Marley, 
v.  165. — Iron  works  at  Lemiugtou  and 
Birtley,  166.— Ditto  at  Ridsdale,  Hare- 
shaw,  and  Wylam,  167. — Ditto  at  Con- 
sett,  Walker,  Stanhope,  and  Crook 
Hall,  168.— Ditto  at  Towlawand  Wit- 
ton  Park,  169. — Section  and  diagram 
of  strata  at  Rockcliffe,  177. — Sections 
of  strata  at  river  Esk,  179. — Ditto  at 
Cleveland  Main,  180.— Ditto  at  Huttun 
Low  Cross,  192. — Ditto  at  Staithes, 
196.— Ditto  at  Rosedale  Cliff,  197.— 
Ditto  at  Swainby  Mines,  204. — Ditto 
at  shaft  at  Rosedale  Abbey,  207. — 
Analyses  :  Ore  of  the  top  seam,  main 
bed,  and  Ingleby  Top  or  third  seam, 
210. — Iron-works  using  Cleveland  ore, 
212. 
Appendix.  —  Tabular    statement    of 

blast  furnaces,  220. 
Appendix  A. — Pauls,  Buch,  and  Co.'s 
Continental    Report,    221.  —  Dis- 
cussed, vi.  7,  187. 
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Plates.  —  1.  Map  showing  the  iron- 
works in  the  North  of  England,  v. 
166. — 2.  Map  of  geological  forma- 
tion of  Cleveland,  174. — 3.  Cross  sec- 
tion of  the  Eston  range  of  hills,  188. 
— 4.  Section  of  sea  coast  from  Hartle- 
pool to  Whithy,  195. — 5.  Section  of 
the   coast  from  Whitby  to   Flam- 
borough  Head,  199. — 6.  Cross  sec- 
tion at  Eston  Hills,  202.— 7.  Ditto 
of  hills  from  Burton  Head  to  Swain- 
by,  202. — 8.  Section  of  strata  from 
Hambleton  training  ground  to  the 
Park  Beck   at   Thirlby,   206.— 6a. 
Plan  of  Rosedale  Abbey  and  section 
of  shafts  at  ditto,  206. — 7a.  Section 
from  Hartlepool  to  Castle  Eden,  219. 
— 8a.  Cross  section  from  Castle  Eden 
to  Eston  Nab,  219. 
Ironstone  beds  in   Lincolnshire,    by   J. 
Daglish  and  R.  Howse,  xxiv.  23. — Sec- 
tion of  Beds,  23. — Lower  lias  ironstone, 
24. — Characteristic  fossils,  25. — Blast 
furnaces,   26. — Analysis  of   iron    ore 
from  the  main  bed  of  ironstone  near 
Frodingham,   26. — Analysis  of  forge 
pig  iron,  27.— Output,  27. —Middle 
lias  ironstone,  27. — Section  of  a  pit 
near  Caythorpe,  28. — Analysis  of  Eston 
mine  ore,  28. — Ironstone  of  the  lower 
oolite,  28. — Analysis   of  Lincoln  and 
Northampton  ores,  29. — Analysis,  30. 
— Lower  cretaceous  or  neocomian  iron- 
stone, 30. — Section,  31. — Discussed,  31 
and  157. — Remarks,  by  D.  Adamson, 
158. 
Ironstone  of  Rosedale  Abbey,  by  T.  J. 
Bewick,  vi.  15. — Discussed,  187. 


IRONSIDE. 

Plates. — 1.  Plan  and  section  illustra- 
tive of  subject,  vi.  17. — 2.  Section 
of  the  dyke,  17.— 3.  Ditto  of  the 
ironstone,  19. 
Ironstone,  magnetic,  of  Rosedale  Abbey, 
by   J.  Marley,   xix.   193. — Discussed, 
199. 

Plates.— 33.  Plan  of  Rosedale  West 
Mines. — 34.  Section  of   Kitching's 
deposit. — 35.  Ditto,  Gar  butt's  de- 
posit.— 36.  Cross  section  of  Hatch- 
ing and  Garbutt's  deposit. — Section 
of  the  West  Dyke.— 37.  Isometric 
plan  of  the  Rosedale  magnetic  iron- 
stone, xix.  200. 
Ironstone,  magnetic,  in  Rosedale,  by  N. 
Wood,  vii.  85. — Sections  of  strata  at 
Grosmont,  86. — At  Fryupdale,  86. — 
At  Swainby,  86-7.— At  Felix  Kirk,  86. 
—At  Eston  Nab,  87.— Ditto  of  bore- 
holes 1,  2,  3,  at  Rosedale,  91. — Dis- 
cussed, 94. — Additional  remarks  by  N. 
Wood,  viii.  4. — Letter  from  M.  Simp- 
son giving  conclusions  as  to  cause  of 
deposit,  4. 

Plates.  —  1.  Plan  of    Rosedale  iron- 
stone district,  vii.  89. — 2.   Section 
of  Rosedale  Hills,  90. — 3.  Section 
of  boreholes  at  Rosedale,  92.  — 4. 
Section  of  the  strata  on  the  west 
side  of  Rosedale,  97. — 5.  Ditto,  near 
Grosmont,  98. — 6.  Transverse  sec- 
tion of  the  vale  of  Rosedale,  85. 
Ironstones  of  South  Wales,  analyses  of, 
xxiii.  208. 
Ironside,  J.  C,  elected  student  Dec.  4, 
1875. 
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JACKSON. 

Jackson,  C.  G.,  elected  June  4,  1870. 

Jackson,  F.  J.,  elected  1859,  resigned  1866. 

Jackson,  H.,  elected  Aug.  1,  1861 ;  re- 
signed 1869. 

Jackson,  J.,  elected  Aug.  1,  1861. 

Jackson,  W.,  elected  Feb.  14,  1874. 

Jackson,  W.  G.,  elected  June  7,  1873. 

James,  C,  elected  1857,  resigned  1863. 

Jameson,  J.,  elected  Nov.  6, 1869. 

Jareatt,  J.,  elected  Nov.  2,  1867. 

Jarrow ;  analysis  of  gas  at  Bensham  and 
Low  main  seams,  i.  336,  xii.  190. 

Jeffcock,  P.,  elected  1855,  killed  at  Oaks 
Colliery  1866 ;  allusion  to  his  death,  xvi. 
130. 

Jeffcock,  T.  W.,  elected  Sept.  4,  1869. 

Jenkins,  J.  H.,  elected  graduate  March  6, 
1869 ;  resigned  1871. 

Jenkins,  W.,  elected  Dec.  6,  1862. 

Jenkins,  W.,  elected  May  2,  1874. 

Jepson,  H.,  elected  student  July  2,  1872. 

Jobling,  T.  W.,  elected  Aug.  21,  1852 ; 
member  of  council  till  1861 ;  died  1869. 

Johnasson,  J.,  elected  July  2,  1872. 

Johnson,  G.,  elected  1853,  resigned  1865. 

Johnson,  H.,  elected  1861,  resigned  1868; 
contributed  a  paper,  On  working  the  10- 
yard  seam  in  South  Staffordshire,  x. 
183. 

Johnson,  H.,  elected  Aug.  7,  1869. 

Johnson,  J.,  elected  Aug.  21,  1852. 

Johnson,  J.,  elected  March  7,  1874. 

Johnson,  R.  S.,  elected  Aug.  21,  1852. 

Johnson,  T.,  elected  Aug.  7, 1869 ;  resigned 
1872. 

Johnson,  W.,  elected  student  Feb.  14, 1874. 

Johnson,  W.  H.,  elected  Dec.  4,  1875. 


JUCKES'  FURNACE. 

Johnson,  W.  J.,  elected  April  6,  1872. 

Johnston,  T.,  elected  April  6,  1872. 

Johnston's  self-acting  boiler  alarm,  iv.  40. 

Joicey,  E.,  elected  April  6,  1872. 

Joicey,  John,  elected  Sept,  3,  1852. 

Joicey,  J.,  elected  1853,  resigned  1863. 

Joicey,  J.  G.,  elected  April  10, 1869. 

Joicev,  W.  J.,  elected  March  6,  1869. 

JonASSOHN,  D.,  elected  1853,  resigned 
1854. 

Jones,  A.,  elected  1858,  resigned  1864. 

Jones,  E.,  elected  Oct.  5,  1854 ;  resigned 
1875. 

Jones',  Grafton,  coal-getting  machine  de- 
scribed by  Arnold  Lupton,  xix.  239. — 
Discussed,  212. 

Plates. — 44,  45,  46.  Illustrations  to  the 
paper,  xix.  240,  212. 

Jones,  J.,  elected  Sept.  7,  1867. 

Jones  and  Bidder's  machine  for  working 
and  breaking  down  coal,  xix.  11. — Ap- 
paratus described,  11. — Results  of  Ex- 
periments at  Usworth,  14. — Discussed, 
13,  96. 
Plates  describing  the  apparatus,  xix.  11. 

Jordan,  J.  J.,  elected  student,  March  3, 
1873. 

Jordan,  R.,  elected  Nov.  7,  1874. 

Jordan's  fire-bars,  xviii.  53. — Success  of, 
on  board  steamers,  114. 

Juseph,  D.  D.,  elected  student  April  6, 
1872 ;  member  1874. 

Joseph,  T.,  elected  April  6,  1872. 

Juckes'  furnace,  xviii.  52. — At  Elswick 
Colliery,  93.  —  Experiments  with,  on 
board  a  steamer,  112. 
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KASALOUSKY. 

Kasalottsky,  J.,  elected  Aug.  1,  1874. 

Keelmen,  first  mentioned  1378,  xv.  181. — 
Society  of,  183. 

Kelsey,  W.,  elected  March  7,  1874. 

Kendall,  J.  D.,  elected  Oct.  3,  1874. 

Kendall,  W.,  elected  Sept.  1,  1866. 

Kennedy,  M.,  elected  June  6,  1868. 

Kenrick,  W.  W.,  elected  1862,  resigned 
1871. 

Kepier  Grange  Pit;  experiments  at,  to 
obtain  the  true  meridian,  iv.  121. 

Kerr,  J.,  elected  1858,  resigned  1867. 

Key,  T.,  elected  student,  Nov.  2,  1872 ; 
member  1875. 

Keyham ;  report  on  experiments  at,  on  the 
use  of  mixed  Hartley  and  Welsh  coal, 
xiv.  47. 

Kibblesworth ;  boiler  explosion  at,  iv.  42. 

Killingworth  :  Experiments :  Mode  to  de- 
termine power  required  to  produce  dif- 
ferent velocities  of  currents  of  air,  i.  70, 
129,  135,  143.— On  steam-jet,  115,  122. 
— Acid  water  at,  v.  21. — On  haulage  of 
coal,  iii.  253,  303 ;  v.  75,  93.— On  the 
evaporative  powers  of  boilers,  107. — 
Working  the  high  main  seam  at,  ix.  19. 
— Pillar  working  at,  ix.  19,  24. — Py- 
rites in  coal  at,  x.  181. — Spontaneous 
combustion  of  coal  at,  x.  181. 

Kimpster,  W.,  elected  Sept.  3, 1852. 


KYRKE. 

Kimpton,  J.  G.,  elected  Oct.  5,  1872. 

Kind's  boring  tool,  ii.  60 ;  x.  199. 

Kind  and  Chaudron's  method  of  sinking 
pit  shafts  under  water,  xx.  187. 

King's  safety-cage,  xix.  (Appendix  1)  9. — 
Disconnecting  hook  (Appendix  1),  14. 

Kinnear,  W.,  elected  Nov.  6, 1875. 

Kinneil  iron-works ;  arrangement  of  ma- 
chinery for  pumping  water  in  dip  work- 
ings, by  Ralph  Moore,  xxi.  159. 

Kippax  Colliery ;  Garrett,  Marshall,  &  Co.'s 
machine  for  cutting  coal  at,  xiv.  83. 

Kircaldy's  experiments  on  steel,  xviii.  13. 

Kirkby,  J.  W.,  elected  Feb.  1, 1873. 

Kirklevington  ;   bore  hole  at,  x.  200. 

Kirkwood,  W.,  elected  Aug.  7,  1869. 

Kirsopp,  J.,  elected  April  5,  1873. 

Knowles,  A.,  elected  Dec.  5,  1856. 

Knowles,  A.,  Jun.,  elected  Dec.  3,  1863. 

Knowles,  J.,  elected  Dec.  5,  1856;  ex- 
hibited model  of  safety-cage,  vi.  235. — 
Contributed  a  paper,  On  direct-acting 
winding  and  pmnping-engines,  xv.  19. 

Knowles,  K.,  elected  Aug.  3, 1865. 

Knowles,  R.  M.,  elected  Aug.  3, 1865. 

Knowles,  T.,  elected  Aug.  1,  1861. 

Kreb's  explosive,  xx.  221. 

Kyrke,  R.  H.  V.,  elected  graduate  Feb.  5, 
1870 ;  member  1875. 
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LABOUR  EMPLOYED. 

Labour  employed  in  the  United  Kingdom  in 
raising  coal,  iv.  68.— Cost  of,  applied  to 
haidage  of  coal,  xvii.  (Appendix  1)  172. 

Lackawanna  coal  district,  North  America, 
map  of,  xiii.  25. 

Lackland,  J.  J.,  elected  March  7,  1874. 

Laidiee,  W.  J.,  elected  March  4,  1876. 

Lake  Superior;  On  the  mining  districts  on 
the  north  shore  of,  by  Dr.  H.  A.  Nichol- 
son, xxiv.  237. 

Lake  UUswater;  On  supplying  Newcastle 
and  district  with  water  from,  by  R.  S. 
Newall,  xxiv.  49. 

Lamb,  R.,  elected  Sept.  2,  1865. 

Lamb,  R.  O.,  elected  Aug.  2,  1866. 

Lamb,  R.  W.,  elected  Nov.  2,  1872. 

Lambert,  M.  W.,  elected  July  2,  1872. 

Lamps  (safety)  and  shot- firing,  by  W. 
Galloway,  xxiv.  63. 

Lancashire  coal-field,  xv.  13. 

Lancaster,  J.,  elected  July  4, 1861. 

Lancaster,  J.,  Jan.,  elected  March  2, 
1865. 

Lancaster,  Joshua,  elected  Aug.  3, 1865. 

Lancaster,  S.,  elected  Aug.  3,  1865. 

Landale,  A.,  elected  Dec.  2,  1858. 

Lange,  C,  elected  March  5,  1870. 

Larger  divisions  of  the  carboniferous  sys- 
tem in  Northumberland,  by  G.  A. 
Lebour,  xxv.  225. 

Laurent,  F.,  elected  1857,  resigned  1858 ; 
contributed  on  the  following  subjects : 
A  new  system  of  ventilation,  vi.  21. — 
On  Lemielle's  ventilating  machine,  vi. 
129. 

Laverick,  G.  W.,  elected  1860,  resigned 
1867. 

Laverick,  J.,  elected  July  2,  1872. 

Law  suits  connected  with  the  coal  trade ; 
record  of,  xv.  266. 

Lawre-.ce,  H.,  elected  Aug.  1,  1868. — 


LEDWARD. 

Mode  of   increasing  the  circulation  in 
cylindrical  boilers,  xx.  125. 
Plate  35a.  Illustrating  mode  suggested, 
xx.  125. 

Laws,  H.,  elected  Feb.  6, 1869 ;  on  coun- 
cil 1872  to  date. 

Laws,  J.,  elected  1854. 

Lawson,  Rev.  E.,  elected  Dec.  3,  1870. 

Lawsox,  J.  P.,  elected  Dec.  3, 1870. 

Laycock,  J.,  elected  Sept.  4,  1869. 

Leach,  C.  C,  elected  student,  March  7, 
1874. 

Lead-mining  districts  of  the  North  of 
England,  by  Thomas  Sopwith,  xiii.  187. 
— H.  L.  Pattinson's  method  of  extract- 
ing the  silver  from  lead,  197. — Produce 
of  lead,  from  1845  to  1862,  in  the  coun- 
ties of  Northumberland,  Durham,  and 
Cumberland,  199. 

Plates. — Section  of  strata  at  Alleuheads, 
xiii.  187. 

Lead-smelting  in  South  Wales,  xxiii.  248. 

Leather,  J.  T.,  elected  Aug.  6,  1870. 

Lebour,  G.  A.,  elected  Feb.  1,  1873 ;  con- 
tributed on  the  following  subjects  :  On 
the  geology  of  the  Redesdale  ironstone  dis- 
trict, xxii.  111. — Discussed,  xxiii.  41. — 
Notes  on  further  researches  in  the  natural 
pits  of  Hainaut,  with  remarks  on  their 
probable  origin,  xxiii.  95. — On  the  "little 
limestone"  and  its  accompanying  coal  in 
South  Northumberland,  xxiv.  73. — -Dis- 
cussed, xxv.  46. — On  the  "  great "  and 
"four-fathom"  limestones  and  their 
associated  beds  in  South  Northumber- 
land, xxiv.  133. — Discussed,  xxv.  46. — 
On  the  larger  divisions  of  the  carbon- 
iferous system  in  Northumberland,  xxv. 
225. 

LEDWARD,  W.  J.,  elected  1857,  resigned 
1862. 
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LEE. 

Lee,  G.,  elected  June  4,  1870. 

Lees,  S.,  elected  Aug.  2, 1866 ;  resigned 
1871. 

Leghand,  A.,  elected  June  5,  1869; 
resigned  1873. 

Legrand's  chair-sleeper,  xvii.  32. 

Leicestershire,  working  coal  at  Moira,  x. 
161. 

Lemielle's  system  of  ventilation,  vi.  129. 
— Compared  with  Guihal's,  xvi.  57. — 
Explained,  30. 

Lemielle  ventilator;  A.  L.  Steavenson's 
paper,  discussed,  xix.  2. — Described  by 
D.  P.  Morison,  226. 

Lemielle's  ventilator,  at  Page  Bank  Col- 
liery, xviii.  63. 

Lemielle  and  Guibal  systems  of  ventila- 
tion ;  remarks  on,  by  W.  Cochrane,  xviii. 
139. 

Lemington  iron-works,  v.  166. 

Leslie,  A.,  elected  Sept.  7,  1867. 

Lesoime's  ventilating  fan,  xix.  227,  229. 

Letoeet,  J.,  elected  Sept.  4,  1869;  re- 
signed 1872. 

Letoret's  ventilating  fan,  xix.  227. 

Lever,  E.,  elected  1861. 

Levick,  F.,  Jim.,  elected  1855,  resigned 
1867. 

Lewis,  G.,  elected  Aug.  6,  1863. 

Lewis,  H.,  elected  Aug.  2,  1866. 

Lewis,  Henry,  on  working  coal  by  long- 
wall  at  Annesley  Colliery,  xxi.  3. 

Lewis,  L.  T.,  elected  Feb.  1,  1868;  re- 
signed 1875. 

Lewis,  T.  W„  elected  Sept.  3,  1864;  re- 
signed, 1871. 

Lewis,  W.  T.,  elected  1864. 

Lias ;  existence  of,  in  Cumberland,  xi.  195. 

Library,  Catalogue  of,  xxii.  1. 

Liddell,  G.  H.,  elected  graduate  Sept.  4, 

1869 ;  member  1872. 
Liddell,  J.  M.,  elected  student,  March  6, 
1875. 

Ltddell,  J.  P..,  elected  Aug.  21,  1852; 
member  of  council  from  1858  to  1863. 


LINCOLNSHIRE. 

Liddell,  M.,  elected  Oct.  1, 1852 ;  member 
of  council  from  1853  to  1860,  and  from 
1861  to  1862. 
Lifting  and  Winding;  patents  connected 
with  (Appendices  to  vols.  xvii.  to  xxv., 
both  inclusive.) 
Lifting  sets ;  On  the  difference  between  the 
statical  and  dynamical  pressure  of  water 
columns  in,  by  E.  Bainbridge,  xxi.  49. 
Lighting   mines,  xii.    184.      (See  safety- 
lamps.) 
Lignite,  yield  and  value  of,  in  France,  vi.  79. 
Limestone — 

"  Great"  and  "  Four-fathom"  limestones 
and  their  associated  beds   in   South 
Northumberland,  by    G.   A.    Lebour, 
xxiv.  133. — Beds  and  thickness,  134. — 
Section  at  Low  Fogrigg,  135. — Tum- 
bler beds,  135.— Tuft  or  water  sill,  136. 
—Quarry   hazle,   136.  — "Till"   bed, 
136. — Black   pasture    stone,    138.  — 
Section  at  Great  Whittington,  140. — 
List  of  fossils  found  in  the  "  great" 
and  "  four-fathom"  limestones,   142. 
— Discussed,  145,  xxv.  46. 
Plates. — 32.   Diagram  section,  show- 
ing lie  of  beds  at  .Prudhamstone. 
— Section     at     Brunton      Quarry, 
showing  rolling  of   "great"  lime- 
stone.— Sketch  plan,  showing  lie  of 
beds  at  Grottington. — 33.  Diagram 
section,  showing  shoots   of  basalt 
protruded  into   the    joint   at   the 
"  four-fathom  "      limestone  ;      Elf 
Hill's    Quarry,     Northumberland; 
and    sketch    of    block   of    "four- 
fathom"  limestone,  xxiv.  150. 
Limestone  :   Larger  divisions  of  the  car- 
boniferous   system    in    Northumber- 
land, by  G.  A.  Lebour,  xxv.  225. 
Limestone:    Mining    in    the    mountain 
limestone  of  the  North  of  England, 
by  T.  J.  Bewick,  xviii.  163. 
Lincolnshire;  ironstone    beds    in,    by    J. 
Daglish  and  R.  Howse,  xxiv.  23. 


VOLUMES   ONE    TO  TWENTY-FIVE. 


89 


LINDOP. 

Lindop,  J.,  elected  Aug.  1,  1861. 

Lindsay,  C.  S.,  elected  student  March  4, 
1876. 

Lixsley,  R.,  elected  July  2, 1872. 

Ltx-ley,  S.  W.,  elected  Sept.  4,  1869. 

Lishmax,  C.  J.,  elected  student  June  7, 
1873 ;  resigned  1875. 

Lishmax,  J.,  elected  June  2,  1866. 

LlSHMAJT,  T.,  Jun.,  elected  student,  EJby.  5, 
1870;  member  1872. 

L rsn max,  W.,  elected  1857;  contributed 
a  paper,  On  electric"  signals  on  under- 
ground engine-planes,  xxiv.  165. 

LlSHMAN,  W.,  elected  March  7,  1861 ; 
contributed  on  the  following  subjects  : 
Explosion  at  Xewbottle  Colliery,  xv.  99. 
— Pumping-engine  at  Lyons  Pit,  xv.  132. 
— Long-wall  working,  xvi.  15. — Re- 
marks on  the  prevention  of  smoke,  xvii. 
66,  68. 

Lisle,  J.,  elected  student  July  2, 1872. 

Lister,  C,  elected  June  4, 1870 ;  resigned 
1873. 

Literary  and  Philosophical  Society ;  thanks 
to,  for  use  of  rooms,  xxi.  82. 

Lithofracteur,  xx.  221. 

Little,  W.,  elected  1859,  resigned  1864. 

"  Little  limestone"  and  its  accompanying 
coal  in  South  Northumberland,  by  G. 
A.  Lebour,  xxiv.  73. — Grouping  of  the 
coal-seams  in  the  carboniferous  lime- 
stones, 73. — Formation  in  various  parts 
of  the  district,  73  to  80.— Character  of 
the  limestone,  76. — Outcrop,  78. — Dis- 
cussed, 80,  xxv.  46. 

Plates. — 14.  Diagram  showing  changes 
occurring  in  the  upper  or  Acomb  coal 
group  of  beds.  —  Sketch  section  of 
country  from  Mootlaw  to  Belsay- 
Sketch  section  from  Hillhead  to  the 
Tyne.  — 15.  Sections  showing  the 
various  thickness  of  the  "little  lime- 
stone" and  the  beds  below  it,  xxiv.  82. 

Liverpool;    pumping  at,  xvi.  137. 

Liverpool  and   Manchester  railway  ;  con- 
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struction  of,  viii.  59. — Stephenson  ap- 
pointed engineer  of,  62. — Locomotive 
contests  at,  63. 

Livesey,  ('.,  elected  Aug.  3,  1865. 

Livesey,  T.,  elected  Aug.  1,  1861. 

LlVESEY,  T.,  elected  student,  Nov.  7, 1874; 
menibc  r  ls7~>. 

Llewellix,  I)., elected  Aug.  4,  186 L 

Llewellim,  W.,  elected  1855,  resigned 
1863. 

Llewellyn,  L.,  elected  May  4, 1872. 

Lloyd,  J.  F.,  elected  Sept.  11,  1875. 

Lloyd,  T.  H.,  elected  June  1,  1867 ;  re- 
signed 1871. 

Lloyd's  ventilating   fan,  described  by   S. 
MacCarthy,  xix.  5. — Discussed  6. 
PMe.s.—l.  Elevation  of  fan.— 2.  Plan 
of  fan. — 3.  Section  of  elevation,  xix.  8. 

Loading  and  screening  coals;  new  method 
of,  by  Robert  Miller,  xxi.  295. 

Local  taxation ;  valuation  of  mines  for  the 
purpose  of,  by  T.  F.  Hedley,  xxiii.  117. 

Loch  Katrine  ;    cost  of  viaduct,  xxiv.  53. 

Locke,  C,  elected  1855,  resigned  1859. 

Locke,  J.,  elected  1853,  vice-president 
1861,  died  1861;  memoir  of,  by  X. 
Wood,  ix.  56. 

Locomotives  ;  capabilities  of,  tabidated, 
viii.  66. — Contest  on  Liverpool  and 
Manchester  railway,  viii.  59. 

Lofthouse  haulage  appliances,  xxi.  95. 

Logan,  W.,  elected  Sept.  7, 1867. 

London;  coal  brought  into,  x.  72. — Cost  of 
pumping  at,  xvi.  136. 

Loxgbo tham,  J.,  elected  graduate  May  2, 
1868 ;  member  1873. 

L'ixgridge,  H.  G.,  elected  1853,  resigned 
1857,  hon.  member  till  1859-60;  con- 
tributed a  paper,  On  the  coal  districts 
of  Turkey,  iii.  61. 

Loxgkidoe,  .1.  A.,  elected  Aug.  21,  1852; 
member  of  council  1852  to  1858;  Ex- 
hibits model  of  swing-door  for  tram- 
road  air-courses,  i.  235. — Contributed 
ou  the  following  subjects  :  On  the  steam- 
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jet  for  purposes  of  ventilation,  i.  35. — 
Means  of  counteracting  effects  of  choke- 
damp,  ii.  37.— Position  of  upcast  shafts, 
and  loss  of  temperature  in  same,  iv.  147. 
— Effect  of  changes  in  the  condition  of 
the  air  on  ventilation,  iv.  203. 

Longridge,  J.  D.,  on  explosions  of  steam- 
boilers,  xi.  42. 

Longridge,  R.  W.,  on  explosion  of  gas  in 
boiler-flues,  ix.  160. 

Long-wall  system  of  working :  Observa- 
tions on,  by  G.  C.  Greenwell,  iv.  193. 
— Ditto  in  Derby  and  Nottingham,  x. 
117.— At  Hawn  Colliery,  South  Stafford- 
shire, 195. — Experiments  on,  at  Frain- 
wellgate,  xii.  39. — With  Donesthorpe's 
coal-cutting  machine,  65-66.  —  At  the 
Brockwell  seam,  Newton  Cap  Colliery, 
Clifton  Hall,  and  at  the  Broken  on  the 
board  and  pillar  system,  xvi.  45. 

Long-wall;  method  of   working   coal   at 
Annesley  Colliery,  by  H.  Lewis,  xxi.  3. 
— Pillars  to  divide  districts,  5.— Timber, 
6. — Length  of  stalls,  7. — Discussed,  104. 
Plates. — 1, 2.  Plans  of  working  by  long- 
wall.- — 3.  Section   of    the    top    hard 
seam   at   Annesley. — 25.    Section   of 
the  goaf  and  main  road. — 26.    Side 
view  of  gate  road,  xxi.  iv. 

Long- wall;  plans  of  a  poi'tion  of  a  pit 
worked  by,  xviii.  162. 

Long-wall  working,  by  G.  Fowler,  xix.  27. 
—Discussed,  37,  86. 

Plates. — 9.  Long- wall  system,  withlevels 
in  goaf. — 10.  Do.,  with  levels  in  pil- 
lars, xix.  36. 

Long-wall  workings  at  East  Hetton  Col- 
liery, by  W.  0.  Wood,  xxv.  251.— De- 
scription of  seam,  roof,  &c,  251. — 
Method  of  working,  252. — Formation 
of  goaf,  ventilation,  waste,  or  loss  of 
coal,  254. — Produce  of  round,  cost  of 
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working,  labour,  255.— Material,  256.— 
Commercial  results,  257.  —  Discussed, 
258. 

Plates.- — 75.   Plan   of  long-wall  work- 
ings  at   East   Hetton   Colliery. — 76. 
Plan  of  gateways  and  face,  thick  and 
thin  boards,  xxv.  260. 
Long-work ;  several  diagrams  illustrative 

of,  ii.  241. 
Love,  J.,  elected  Sept.  5,  1856;  died  1875. 
Low,  W.,  elected  Sept.  6, 1855. 
Lower    carboniferous     strata    and    coal- 
measures   of    Western    Newfoundland, 
by  E.  Gilpin,  xxiii.  167. 
Lubricating  coal  tubs  or  corves;  descrip- 
tion of  fourteen  different  modes  of,  by 
Emerson   Bainbridge,  xxv.  215. — Table 
showing  cost  of  lubricating  tubs,  222. 
Plates. — 60.   Daglish's   lubricator. — 61. 
Anker's    patent    tub-greaser.   —  62. 
Lampen  and  Theedam's  corf -greaser. 
— 63.     Halliday's    lubricator.  —  64. 
Bainbridge's   lubricator.  —  65.    Wat- 
son's lubricator. — 66.  Lupton's  lubri- 
cator.— 67.    Hadfield's    lubricator. — 

68.  Holt  and  Bainbridge's  method. — 

69.  Self-lubricating    machine,   xxv. 
224. 

Lumley  Park ;  description  of  mines  at,  in 
1676,  xv.  195. 

Lundhill  Colliery;  strata  sunk  through  at, 
v.  231. — Explosion  at,  231. — Plan  show- 
ing effects  of  explosion,  268. — Mode  of 
working  at,  vi.  114. — Ventilation  of, 
204.— Plan  of  workings,  235,  vi.  205  — 
Plan  of,  at  time  of  accident,  xviii.  160. 

Lupton,  A.,  elected  Nov.  6,  1869 ;  con- 
tributed a  paper,  On  Grafton  Jones' 
coal-getting  machine,  xix.  239. — Dis- 
cussed, 242. 

Lyons  Pit ;  pumping-engine  at,  xv.  132. 
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MacGarthy,  8.,  description  of  Lloyd's  ven- 
tilating fan,  by,  xix. — Discussed,  6. 

Machine  rivetting,  xviii.  9,  18. 

MACKENZIE,  J.,  elected  March  5,  1870. 

Mackwobth,  H.,  hon.  member  from  1852 
to  1857 ;  contributed  on  the  following 
subjects :  Improvements  in  boring,  ii. 
60. — Waring's  coal-cutting  machine,  70, 
102. — Safety-lamps,  53. — Water  as  a 
ventilating  power.  71. 

Mackworth  and  Rogers'  coke  kilns,  viii. 
113. 

Mackworth's  coke-oven,  ix.  43. 

Mabdisok,  H.,  elected  Nov.  6,  1S75. 

Maddison,  J.,  elected  1863,  resigned  186S. 

Maddison,  W.,  elected  Dec.  6,  1862 ;  re- 
signed 1871. 

Maddiso-,  W.  P.,  elected  Oct.  6,  1859; 
died  1876. 

Magnetic  ironstone  of  Rosedale  Abbey,  by 
J.  Marley,  xix.  193.— Discussed,  199. 

Malcolu,  G.  A.,  elected  graduate  April  2, 
1870;  resigned  1872. 

Malixg,  C.  T.,  elected  Oct.  5,  1S72. 

Mallet,  R.,  F.R.S.,  C.E.,  elected  Nov. 
7,  1863 ;  resigned  1872. 

Mammatt,  J.  E.,  C.E.,  elected  1864. 

Manchester ;  meeting  to  be  held  at,  xiv.  69, 
91. — Committee  appointed  to  arrange 
meeting,  101.  —  Meeting  held,  107.  — 
Address  by  J.  T.  Woodhouse,  107.— Ex- 
cursion to  railway  shops  at  Crewe,  110. 
— Excursion  to  Oldham,  111. — Appoint- 
pointment  of  tad-rope  committee,  113. 
— -Vote  of  thanks  to  the  Lancashire  Coal 
Association  and  the  Manchester  Geo- 
logical Society,  135. 

Manganese;  effect  of  in  blast  furnaces, 
xiii.  139. 

"  Manhattan"  steamer ;  Jordan's  fire-bars 
on  board,  xviii.  43. 


MARLEY. 

Mamst,  A.  C,  elected  student  Feb.  6, 1S75 ; 

resigned  1876. 
Mannbbs,  G.  T.,  elected  1866,  resigned 

1871. 

Marine  engine;  present  form  of,  used  in 
the  commercial  navy  of  Great  Britain, 
by  Theo.  Wood  Bunning,  xxiv.  105. — 
Table  showing  the  theoretical  saving 
effected  by  the  expansion  of  steam,  107. 
—The  slide  valve,  108.— Hall's  surface 
condensers,  109.  —  Compound  engines, 
110. — Table  showing  pressures  in  both 
high  and  low  pressure  cylinders,  and 
torsional  strains  at  16  portions  of  the 
stroke,  117. — Strength  of  marine  boilers, 
119. — Data  upon  which  the  passing  of  a 
boiler  by  the  Board  of  Trade  Surveyor 
depends,  120.  —  Strength  of  furnaces, 
122.— Stays,  122.  —  Suitability  of  the 
compound  engine  for  winding  coal,  123. 
—Discussed,  121,  250.  and  256.— Com- 
parison of  three  modes  of  drawing  coal, 
250. 

Plates. — 21.  General  elevation  of  en- 
gine, end  view. — 22.  Ditto,  front  view. 
— 23.  Plan  of  engine. — 24.  Sectional 
elevation  of  cylinders  and  sectional 
plan. — 25.  Guide  clip  for  piston-rod. 
— 26.  Sections  of  condenser  and  tubes. 
— 27.  Diagrams  illustrating  the  tor- 
sional strain  on  shaft  with  cranks 
placed  at  different  angles. — 28.  Sec- 
tion of  boiler,  looking  on  side. — 29. 
Ditto,  looking  on  front. — 30.  Dia- 
grams representing  the  action  of  the 
two  cylinders  on  board  the  s.s.  "  St. 
Osyth." — 31.  Crank  effort  diagram, 
xxiv.  126. 
Maekha.u,  G.  E.,  elected  student  Dec.  4, 

1875. 
MAi;T.r.T,  J.,  elected  Aug.  21,  1852;  mem- 
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ber  of  Council  1850  to  1865,  and  from 
1866  to  1872;  vice-president  1872  to 
1875;  contributed  on  (lie  following  sub- 
jects :  Outline  of  the  main  or  stratified 
ironstone  at  Cleveland,  v.  165. — Coal- 
mining, xii.  149. — Discovery  of  rock  salt 
at  Middlesbro',  xiii.  17.— Safety-cages, 
xv.  107. — Gives  his  patent  safety-cage 
to  the  public,  xvii.  41.— -On  the  magnetic 
ironstone  of  Rosedale  Abbey,  xix.  193. — 
Discussed,  199. 
Marlei*,  J.  W.,  elected  graduate  Aug.  1, 

1868  ;  member  1873. 
Marley  Hill  Colliery ;  performance  of  horses 
underground,  iii.  265. — Temperature  of 
up-cast  shaft,  iv.  147. — Disconnecting 
apparatus  at,  xv.  83. 
Marreco,  A.  Freire,  Professor,  elected 
hon.  member  1872;  contributed  on  the 
following  subjects : — Abstracted  account 
of  Dr.  Ernst  von  Meyer's  recent  exami- 
nation of  the  gases  occluded  by  coal,  xxii. 
25.— Discussed,  28, 129, 136.— Details  of 
further  experiments,  135. — Letter  from, 
on  examination  papers  under  the  Mines 
Regulation  Act,  xxiv.  42. — On  coal  gases, 
xxv.  41. 
Marsh,  T.  G.,  elected  student  Sept.  13, 

1875. 
Marshall,  F.  C,  elected  Aug.  2,  1866. 
Marshall,  J.,  elected  1864. 
Marshall,  R.,  elected  1856,  died  1870. 
Marston,  W.  B.,  elected  Oct.  3,  1868. 
Mart,  B.,  elected  Sept.  4,  1869 ;  resigned 

1873. 
Marten,  E.  B.,  elected  July  2,  1872. 
Marten,  J.  S.,  elected  March  3,  1873. 
Martin,  R.  F.,  elected  April  11,  1874; 
contributed  a  paper,  On  the  advisability 
of  making  public  or  keeping  secret  the 
result   of    examinations   in   connection 
with  certificates  of  competency,  xxiv.  39. 
Mather's  boring  machine,  xiii.  22. 
Matthews,  P.,  elected  1861,  resigned  1862. 
Mattidws,  R.  P.,  elected  March  5,  1857; 
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member  of  council  from  1858  to  1860, 
1864  to  1865,  and  1869  to  1870. 
Matthews,    W.,    elected    1862,    resigned 

1863. 
Maughan,  J.  A.,  elected  graduate  Nov.  7, 

1863 ;  member  1870. 
Maurice,  A.  H.,  elected  Sept.   1,  1866; 

resigned  1871. 
Maurice,  M.  B.,  elected  1867,  resigned 

1868. 
May,  G.,  elected  March  6,  1862 ;  on  coun- 
cil 1873-4,  and  1875  to  date. 
Maynard,  C,  elected  1865,  resigned  1S68. 
Maynard,  T.  C,  elected   1853,  resigned 

1857. 
McGill's  disconnecting  hook,  xix.  (Appen- 
dix 1)  16. 
McCreath,  J.,  elected  March  5,  1870. 
McCulloch,  D.,  elected  Dec.  4,  1875. 
McCulloch,  H.  J.,  elected  Oct.  1,  1863. 
McCulloch,  W.,  elected  Nov.  7, 1874. 
McDonald,   H,   elected  1865,   resigned 

1868. 
McGhie,  T.,  elected  Oct.  1,  1857. 
McGill,  R.,  elected  1862,  resigned  1869. 
McIntyre,  J.,  elected  Sept.  2,  1871 ;  re- 
signed 1S73. 
McLean,   J.  C,   elected   1853,   resigned 

1857. 
McMurtrie,  J.,  elected  Nov.  7,  1863. 
McMurtrie,  W.  G,  elected  Sept.  4,  1869. 
Meadow  Pit,  Wigan ;  endless-rope  system 

at,  xvii.  (Appendix  1)   131. 
Meadows,  J.  M.,  elected  Dec.  4,  1875. 
Mechanical  effects  of  "blown-out"  shots 
on  ventilation,  by  Messrs.  Hall  &  Clarke, 
xxv.  239. 
Mechanical    engineers;    admission   of,    as 
members,    discussed,    xv.   77.  —  To   be 
represented  on  Council,  293. 
Mechanical    engineers   of    Birmingham ; 
letter  from  secretary  of,  thanking  the 
Institute  for  assistance  rendered  at  their 
Newcastle  meeting,  xviii.  150. 
Mechanical      stoking,   xviii.     51.   —   Ex- 
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periments  on,  at  Walker  Iron  Works, 
47.  —  Ditto,  on  board  the  "  Wear- 
dale,"  86. 
Mechanical  stoking  of  steam-boilers,  by  J. 
Nelson,  xviii.  51. — Proper  mode  of  firing 
by  hand,  51. — Jnckes'  revolving  furnace, 
and  Hall  and  Whitaker's,  52. — Vickers 
and  Smith's,  53. — -Discussed,  41. — Re- 
marks on  Jordan's  bars  on  board  the 
"  Colorado"  and  "  Nevada,"  43. — Ditto, 
on  board  the  "  Manhattan,"  44. — Ex- 
periments at  Walker  Iron-works,  47. — 
Again  discussed,  86. — Experiments  on 
board  the  "Weardale,"  86. —  Experi- 
ments with  Juckes'  bars  at  Elswick  Col- 
liery, 93. 
Mechanical  ventilation ;  advantages  of,  by 

D.  P.  Morison,  xix.  223. 
Mechanical  and  furnace  ventilation;  com- 
parative cost  of,  xviii.  102. 
Medical  college  connected  with  the  Mining 

college,  ii.  93,  97. 
Meik,  T.,  elected  June  4,  1870. 
Members  :  desirability  of  electing  Associ- 
ates,  discussed,  vii.   181.  —  Considered 
unadvisable,   viii.  19. — More  than  two 
years  in  arrear  not  to  have  Transactions, 
vii.  182. — This  subject  again  referred  to, 
xiii.  216. 
Memoirs  : 

Memoir  of  Thomas  E.  Forster,  by  G.  C. 

Greeuwell,  xxv.  5. 
Memoir  of  Joseph  Locke,  by  N.  Wood, 
ix.  56;  born  1805;  apprenticed  as 
viewer  to  Mr.  Stobart ;  under  George 
Stephenson,  56 ;  surveys  Liverpool 
and  Manchester  Railway,  57. — First 
double-headed  rail  with  wooden  keys; 
connection  with  London  and  South- 
ampton, and  Paris,  Rouen,  and  Havre 
Railways,  58. — Decorated  by  Louis 
Philippe;  takes  into  partnership  E. 
Errington ;  his  reputation  as  an 
economic  engineer,  59.  —  Adopts 
steeper  gradients;    advocates  narrow 
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gauge,  61. — Injured  by  an  accident 
at  Caen ;  death  in  1860,  62. 
Memoir  of  George  and  Robert  Stephen- 
son, by  Nicholas  Wood,  viii.  33. — 
Birth  of  George  Stephenson  at  Wylam, 
36. — Improves  Newcomen  engine,  3'J. 
— Became  engineer  to  Killingworth 
Colliery,  41.  —  Invention  of  safety- 
lamp,  12. — First  locomotive  propelling 
itself  by  adhesion,  49. — Blast  in  chim- 
ney applied  at  Killingworth,  50. — 
Establishment  of  engine  factory,  52. 
— Hetton  Colliery  railway  laid  down, 
55. — Introduction  to  Mr.  Pease,  56. — 
Stockton  and  Darlington  Railway, 
56. — Assisted  by  his  son  in  its  con- 
struction, 57.  —  Robert  Stephenson's 
voyage  to  South  America,  57. — Liver- 
pool and  Manchester  Railway,  59. — 
George  Stephenson  appointed  engi- 
neer of  same,  62. — Locomotive  con- 
tests, 63. — Table  comparing  early  and 
modern  engines,  66. — Kilsby  Tunnel, 
68,  69.  —  Newcastle  and  Berwick 
Railways  70. — Offer  of  knighthood  to 
George  Stephenson  by  Sir  R.  Peel; 
death  of  George  Stephenson,  73. — 
Connection  with  Foreign  railways,  74. 
—  Britannia  Bridge ;  Chester  and 
Holyhead  railway ;  Alexandria  and 
Cairo  Radway,  74.  —  High  Level 
Bridge,  75. — Victoria  Bridge,  79. — 
Broad  and  narrow  gauge,  79. — 
Bequests,  81. 

Memoir  of  Thomas  John  Taylor,  by  N. 
Wood,  ix.  237. — Educated  at  Ponte- 
land  and  University  of  Edinburgh, 
237. — Brought  up  as  a  colliery  viewer 
by  his  uncle,  239. — Connection  with 
Northumberland  Dock,  212. — Drain- 
age of  the  coal-basin  of  the  Tyne, 
243. 

Memoir  of  Nicholas  Wood,  by  Thomas 
Doubleday,  xv.  49;  born  at  Ryton, 
17lJ5;  educated  at  Crawcrook;  intiin- 
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acy  with  George  Stephenson,  49. — 
Authority  as  a  mi  uilt  engineer  and 
geologist,  52.  —  ...plosion  at  St. 
Hilda's  Colliery,  53. — Establishment 
of  the  North  of  England  Institute  of 
Mining  Engineers,  54. — Contributions 
to  Transactions  of  same,  55. — Efforts 
for  the  establishment  of  a  Mining 
college,  57. 

Mexzies,  W.,  elected  Sept.  13,  1873. 

Mercer,  J.,  elected  1853,  resigned  1862. 

Meridian;  the  true  experiments  for  ascer- 
taining, in  the  workings  of  coal  mines, 
iv.  121,  263,  267. 

Merthyr  Dare  coal,  experiments  on,  at 
Keyham,  xiv.  49. 

Mesnes  Colliery,  endless-rope  system  at, 
xvii.  (Appendix  1)  140. 

Meyer,  Dr.  Ernst  von ;  abstracted  account 
of  his  recent  examination  of  the  gases 
occluded  by  coal,  by  Professor  A.  Freire- 
Marreco,  xxii.  25. — Details  of  further 
experiments,  135. — Discussed,  28,  129, 
136. 

Middletox,  J.,  elected  1853,  member  of 
council  1857  to  1858  ;  died  1872. 

Midland  counties;  shipments  of  coal  from, 
in  1860,  x.  69,  70. 

Miller,  D.  S.,  elected  student  Nov.  7, 
1874. 

Miller,  R.,  elected  March  2,  1865 ;  con- 
tributed a  paper,  On  a  new  and  improved 
method  of  loading  and  screening  coals, 
xxi.  295. — On  dislocations  in  the  Silk- 
stone  seam  of  Strafford  Main  Colliery, 
xxv.  23. 

Miller,  W.,  Jun.,  elected  1862,  resigned 
1866. 

Milling,  J.  T.,  elected  student  May  6, 
1876. 

Mills,  J.,  elected  July  2,  1872. 

Mills,  M.  H.,  elected  student  Feb.  4, 
1871 ;  member  1876. 

Mine  levelling;  practice  of,  by  J.  A.  Ram- 
say, xx.  73.— Form  of  field-book,  76. — 


MINERS'  RELIEF  FUNDS. 

Continuation  of  the  ordnance  levels  into 
the  workings  of  a  colliery,  77. — Mar- 
quose"s  scales,  78. — Discussed,  79. 
Plates. — 31.  Contours  at  five-feet  ver- 
tical intervals. — 32.  Section  xx.  74. 

Minora  firestone,  by  Dr.  David  Page, 
xxiv.  154. 

Mineral  excavating  machinery,  by  George 
Simpson,  xx.  159. — Discussed,  162. 
Plates.— 36,  37,  38,  39,  40,  41.  Showing 
various  modes  of   applying   the   ap- 
paratus, xx.  162. 

Mineral  oil  as  a  lubricant  for  machinery, 
by  I.  J.  Coleman,  xxi.  291.— Table  of 
experiments,  293. 

Mineral  oil  works,  by  David  Cowan,  xx. 
177.— Discussed,  183. 
Plates.— 49,    50,  51,  52.    Plans,  eleva- 
tions, and  sections  of  plant,  xx.  184. 

Mineral  resources  of  Flintshire  and  Den- 
bighshire, by  J.  J.  Williamson,  xxv. 
81.  —  Classification  of  the  minerals 
found,  81. — Coal-measures,  &c.,  85. — 
Iron  ore,  86. — Silica,  carbonate  of  lime, 
chert,  87. — Hydraulic  limestone,  argil- 
laceous ironstone,  fire-clay,  88. — Sur- 
face-clays, freestone,  &c,  89. — Produce 
of  land  in  Flintshire  and  Denbighshire, 
1841,  1861,  1871,  91.  -List  of  Flint- 
shire metalliferous  mines,  92. — Do., 
Denbighshire,  93. — Coal  formations,  94. 
— Flintshire  collieries,  96. — Section  of 
limestone  formation  at  Rhos  Esmor,  100. 
Plate.— 41.  Map  of  Flintshire,  xxv.  102. 

Mineral  springs,  xii.  203. 

Mineral  statistics  of  the  United  Kingdom, 
1861  to  1870,  by  W.  F.  Howard,  xxi. 
161. 

Mineral  wax,  xii.  206. 

Minerals  found  in  the  Great  Northern 
coal-measui'es,  xii.  204;  xiii.  219,  222. 

Miners'  relief  funds  in  Belgium,  xiii.  57. 
— Average  miners'  wages  in  Belgium, 
1854-60,61. — Receipts  and  payments  of 
the  association  in  1860, 61.- — Annuitants, 
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accidents,  1860,  62. — Expenses  of  man- 
agement, 63. — Total  receipts  and  pay- 
ments since  establishment,  63-4. — Total 
number  of  miners  relieved,  64. — Amount 
and  distribution  of  annuities  and  relief 
in  1859-60,  66.— Amounts  allotted  to 
the  education  of  miners'  children,  67. — 
Receipts  and  payments  of  the  branch 
fund  in  1860, 68.— Paper  discussed,  103, 
157. — Comparative  wages  in  England 
and  Belgium,  158. — Further  observa- 
tions on  the  subject,  extending  to  the 
year  1863,  xiv.  39.— Discussed,  69. 

Mines ;  abolishment  of  use  of  gunpowder 
in,  xviii.  25. — Ventilation  of,  xxiii.  22. — 
Valuation  of,  for  the  purpose  of  local 
taxation,  by  T.  F.  Hedley,  xxiii.  117. 

Mining  Districts,  see  Coal-fields  and 
Mining  Districts. 

Mining  districts  on  the  north  shore  of 
Lake  Superior,  by  Dr.  H.  A.  Nicholson, 
xxiv.  237. 

Mining  industries  of  Russia,  by  J.  B. 
Simpson,  xxiv.  3. 

Mining  Institute ;  suggestions  for  enlarg- 
ing its  usefulness,  by  W.  Green,  Jun., 
xii.  35. 

Mining  in  the  mountain  limestone  of  the 
North  of  England,  by  T.  J.  Bewick, 
xviii.  163. 

Mining  in  North  Staffordshire,  remarks 
on,  ii.  251. 

Mining;  records  of,  suggested,  xi.  225. 

Mining  and  sinking;  patents  connected 
with  (Appendices  to  vols.  xvii.  to  xxv. 
both  inclusive.) 

Mitcalfe,  W.  B.,  elected  Nov.  6,  1869; 
resigned  1874. 

Mitchell,  C,  elected  April  11,  1874, 
vice-president  1876-77. 

Mitchell,  J.,  elected  Feb.  14,  1874. 

Mitchinson,  R.,  Jun.,  elected  Feb.  4, 
1865. 

Mode  of  conveying  minerals  by  wire  tram- 
way, by  Emerson  Bainbridge,  xx.  3. 


MORISON. 

Modes  of  working  coal,  xviii.  24,  27. 

Moffatt,  T.,  elected  Sept.  4,  1869. 

Moira,  in  Leicestershire  ;  mode  of  working 
coal  at,  x.  161. — Coal  liable  to  spon- 
taneous combustion,  161. — Pyrites  found 
in  coal  at,  175. 

Moliere,  South  Fri    ce ;  coal  at,  v.  30. 

MoxKirorsE,  J.,  c1  ^cted  June  4, 1863. 

Monkwearmouth  Colliery';  map  illustrat- 
ing the  working  of  the  over  and  the 
underlying  seams,  iv.  141. — Explosion 
at, — supposed  insufficiency  of  the  Davy- 
lamp,  ix,  250. — Committee  formed  to 
enquire  into,  xi.  1. 

Moody,  J.,  elected  Feb.  3, 1872,  died  1875. 

Moody,  R.  W.,  elected  1863,  resigned 
1865. 

Moor,  Trios.,  elected  Oct.  3,  1868. 

Moor,  W.,  elected  Oct.  3,  1874. 

Moor,  W.,  Jun.,  elected  student  July  2, 
1872. 

Moor,  Mr.,  of  Glasgow,  presents  section  of 
coal  measures  of  Lanarkshire,  iii.  235  : 
also  his  work  on  ventilation,  viii.  4. 

Moor  Pit,  Wigan ;  endless-rope  experi- 
ments at,  xvii.  (Appendix  1)  139. 

Moore,  R.,  elected  lion,  member  1866. — 
Note  by,  on  J.  Young's  paper,  On  the 
education  of  the  mining  engineer,  xxi. 
38.  —  Arrangement  of  machinery  for 
pumping  water  in  dip  workings  at  the 
Kinneil  Iron  Works,  159. 

Moore,  T.  H.,  elected  Feb.  2,  1867. 

Moore,  R.  W.,  elected  student  Nov.  5, 
1870. 

Moorsley;   ventilation  at,  vi.  167. 

Moreing,  C.  A.,  elected  student  Nov.  7, 
1874. 

Moreton  Bay,  X.  8.  Wales;  plan  of  dis- 
trict, vi.  48. 

Morisox,  D.  P.,  'ected  1861 ;  on  council 
1870  to  date;  contributed  on  the  follow- 
ing subjects :  Miners'  relief  fund  in 
Belgium,  xiii.  57,  xiv.  39. — Underground 
haulage  at  Pelton,  xvi.  117.— Remarks  on 
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Guibal's  and  Waddle's  ventilators  at 
Pelton,  xviii.  99. — On  the  economical 
advantages  of  mechanical  ventilation, 
xix.  223. — On  Fowler's  apparatus  for 
loading  and  unloading  piteages,  xxiii.29. 

MORISOH,  J.  A.  R.,  elected  Nov.  7,  1868, 
exhihits  new  safety -lamp,  xviii.  2. 

Morris,  W.,  elected  1858. 

Mqbeison,  H.  M.,  elected  Feb.  3,1856; 
resigned  1871. 

Moriuson,  J.,  elected  Aug.  5,  1853;  mem- 
ber  of  council  1867  to  1871;  resigned 
1876 ;  coke  manufactured  by  him  from 
washed  coal,  viii.  124. 

Morton,  C,  elected  hon.  member  1853. 

Mokton,  H.,  elected  1852,  died  1870. 

Morton,  H.  J.,  elected  1856,  life  member 
1861. 

Morton,  H.  T.,  elected  Aug.  21,  1852; 
member  of  council  1852-53  and  1867-68. 

Morton's  ejector  condenser,  by  W.  O. 
Wood,  xxiii.  165. 

Plate. — 34.  Sectional  view   of  conden- 
ser, xxiii.  165. 

Moscow  coal-field,  xxiv.  4. 

Moselet,  W.,  elected  Nov.  7,  1874. 

Moses,  W.,  elected  student  March  2, 1872. 

Mountain  or  carboniferous  limestone  dis- 
trict of  the  North  of  England,  by  T.  J. 


MURTON  WINNING. 

Bewick,  discussed  xviii.  150,  xix.  92, 
102. 

MrcKLE,  J.,  elected  March  7,  1861. 

Mulcaster,  H.,  elected  July  6,  1854; 
died,  1868. 

MTTLC4.STER,  J.,  elected  June  4, 1863  ;  died 
1873. 

Mulcaster,  W.,  .Tun.,  elected  Dec.  3, 
1870. 

Mulvany,  W.  T.,  elected  Dec.  3,  1857  ; 
contributed  a  paper,  On  a  projected  in- 
ternational communication  in  the  north 
and  east  of  Europe  through  the  new 
Harbour  of  Flushing,  xxiv.  217. 

Mundle,  A.,  elected  student  June  5, 1875. 

Mttndle,  R.,  elected  student  March  6, 
1875. 

Mundle,  W.,  elected  1853,  resigned  1863, 
re-elected  August  2,  1873. 

Murray,  B.,  elected  Aug.  2,  1866;  re- 
signed 1869. 

Murray,  G.,  elected  Nov.  7,  1874. 

Murray,  T.,  elected  1853,  resigned  1862. 

Murray,  T.  H.,  elected  April  18,  1861. 

Murray,  W.,  elected  1855,  resigned  1856. 

Murtoii  Winning,  v.  43. — Tail-rope  sys- 
tem at,  xvii.  (Appendix  1)  41. — Haul- 
age experiments  at,  v.  81. — Evaporative 
power  of  boiler,  v.  104. 
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NANSON. 

Nanson,  J.,  elected  Dec.  4,  1869. 

Napier,  C,  elected  Aug.  1, 1861 ;  resigned 
1873. 

Nasse,  R.,  elected  Sept,  4,  1869. 

Natal:  sample  of  coal  from,  presented. by 
J.  Cowen,  Jun.,  xvii.  78. — Description 
of  port  of,  by  R.  E.  Ridley,  78. 

Natural  History  Society  ;  Institute  to  co- 
operate with,  to  obtain  suitable  accom- 
modation, v.  226,  is.  141,  252.— Ar- 
rangement for  accommodation  of  speci- 
mens, xi.  4. — Report  of  sub-committee, 
5. — Agreed  to,  59. — Council  recommend 
£40  to  be  given  for  fitting-up  cases,  xii. 
41. 

Natural  pits  in  the  coal-measures  of  Bel- 
gium,  by   M.   F.    L.    Cornet    and    M. 
Briart ;  translated  from  the  French  by 
J.  B.  Simpson,  xxiii.  67. — Natural   pit 
met  with  in  the  colliery  of  Bascoup,  68. 
— In  the  colliery  of  Sars-Longchamps, 
at   Louviere,  70.  —  At   Grande  Hornu, 
71. — Discussed,  74. — Further  communi- 
cation, by  Mr.  Simpson,  102. 
Plates.— 18,  19.  Pits  at  Bascoup.— 20, 
21,  22.   Pits  at  Sars-Longchamps. — 
23,  24.  Pits  at  the  Grande  Hornu.— 
25.  Section   at   the  Grande    Moulin, 
xxiii.  96. 

Natural  pits  :  Notes  on  further  researches 
on  the  natural  pits  of  Hainaut,  with 
remarks  on  their  probable  origin,  by  G. 
A.  Lebour,  xxiii.  95. — Discussed,  104. 
Plate. — 27-  Diagrams  illustrating  for- 
mation of  natural  pits,  xxiii.  96. 

Nasmyth,  J.,  elected  Feb.  1,  1868;  re- 
signed 1871. 

Natloe,  J.  T.,  elected  Dec.  6,  1866. 

Nelson,  J.,  C.E.,  elected  Oct.  4, 1866;  on 
council  1868  to  date ;  contributed  on 
the  following  subjects  :  On  underground 


NEWCASTLE-UPON-TYNE. 
haulage  at   Pelton,    xvi.  117. — On  me- 
chanical stoking  of  steam  boilers,  xviii. 
51. 

"Nevada"  steamer;  Jordan's  fire-bars  on 
board,  xviii.  43. 

Neville  Hall ;  occupation  of  by  the  Insti- 
tute agreed  to,  ii.  3. — Coal  Trade  con- 
sulted, 13. — Agreement  with  do.,  49. — 
Vote  of  thanks  to  Coal  trade  for  ac- 
commodation afforded,  241. 

Neyin,  J.,  elected  graduate,  May  2, 1868  ; 
member  1871. 

Newall,  R.  S.,  elected  May  2,  1863 ;  on 
council  1866  to  1871,  vice-president 
1871  to  1874,  on  council  1874  to  date; 
contributed  on  the  following  subjects : 
On  an  improved  method  of  reading  the 
compass  in  underground  surveying,  xx. 
108. — On  supplying  Newcastle  and  dis- 
trict with  water  from  Lake  Ullswater, 
xxiv.  49. 

Newbottle  Colliery  ;  explosion  at,  xv.  99. 

Newbt,  J.  E.,  elected  Oct.  2,  1869 ;  re- 
signed 1876. 

Newcastle,  N.  S.  Wales  ;  plan  of  harbour, 
vi.  27. 

Newcastle-upon-Tyne;  the  best  site  for 
College  of  Mining,  iii.  342. 

Newcastle-upon-Tyne ;  Coal  first  dis- 
covered at,  A.D.  1233,  xv.  177.— Grant  by 
Henry  III.,  a.d.  1239,  177.— Coal  first 
exported,  a.d.,  1325,  178. — Statute  to 
establish  Hostmen  to  entertain  mer- 
chants, A.d.  1404,  181.  —  Statute  of 
Henry  V.  regulating  the  size  of  keels, 
a.d.  1427,  182. — Lease  of  mines  to 
Mayor  of,  A.D.  1582,  184.— Prohibited 
to  export  coal,  a.d.  1642,  188. — Agree- 
ment amongst  coal-owners,  a.d.  1665, 
192. — Act  for  measuring  keels,  a.d.  1695, 
197. — Combination  of  coal-owners  pro- 
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hibited  a.  d.  1710,  199.— First  regula- 
tion of  coal-trade,  a.d.  1771,  211. 

Newcastle-upon-Tyne ;  project  for  supply- 
ing water  from  the  Northumberland 
Lakes  district,  by  T.  J.  Bewick,  xxiv. 
85. — Project  for  supplying  Water  from 
Lake  Ullswater,  by  R.  S.  Newall,  xxiv. 
49. 

Newcastle-upon-Tyne  and  Glasgow  coal- 
fields ;  comparative  section  of,  viii.  187 ; 
and  Yorkshire  ditto,  ditto,  189. 

Newfoundland  (Western) ;  notes  on  the 
coal-measures  of,  by  Edwin  Gilpin,  xxiii. 
167. 

Newsharn  Colliery,  Northumberland ;  end- 
less-rope system  at,  xvii.  (Appendix  1) 
108. 

Newton  Cap  Colliery ;  long-wall  working 
at,  xvi.  45. 

Nichol,  P.  D.,  elected  Sept.  4, 1869;  died 
1871. 

Nicholson,  E.,  Jun.,  elected  Aug.  7, 1869. 

Nicholson,  Dr.  H.  A.,  elected  bon.  mem. 
Nov.  7,  1874;  resigned  1875;  con- 
tributed a  paper,  On  the  mining  dis- 
tricts on  the  north  shore  of  Lake  Su- 
perior, xxiv.  237. 

Nicholson,  J.  W.,  elected  Oct.  11, 1873. 

Nicholson,  M.,  elected  Nov.  7,  1863. 

Nicholson,  R.,  elected  1853,  resigned 
1854. 

Nicholson,  R.,  elected  July  2, 1872. 

Nicholson,  T.,  elected  Dec.  4,  1869. 

Nicholson,  W.,  elected  Oct.  1,  1863; 
died  1875. 

Nickel,  sulphate  of;  found  in  coal-beds, 
xii.  206. 

Nitrogen ;  its  destructive  powers,  ii.  9. 

Nixon,  J.,  elected  1863,  resigned  1864. 

Nixon's  navigation  coal ;  experiments  on, 
at  Keyham,  xiv.  58,  59. 


NUTTALL. 

Nixon's  ventilating  fan,  xix.  226. 

Noble,  Captain,  elected  Feb.  3, 1866 ;  on 
council  1867-68  and  1874-75. 

Noble,  R.  B.,  elected  Oct.  2,  1869;  died 
1873. 

Normanby  mines ;  trial  of  perforator  at, 
xx.  67. 

Noeth,  F.,  elected  Oct.  6,  1864. 

Northampton  ores,  xxiv.  29. 

North-Eastern  Railway ;  coke  and  coal 
traffic  on,  xii.  173. 

Northumberland  Dock,  ix.  242.— £2,000 
invested  in,  xii.  12. 

Northumberland,  Duke  of;  offer  of  dona- 
tion towards  a  college  of  mining,  iv.  109. 

Northumberland  Lakes  district;  project 
for  supplying  water  from,  to  Newcastle, 
Gateshead,  &c,  by  T.  J.  Bewick,  xxiv. 
85. 

Northumberland  (South)  "great"  and 
"  four-fathom"  limestones  and  their  as- 
sociated beds  in,  by  G.  A.  Lebour,  xxiv. 
133. 

Norwood  Colliery ;  steam  jet  experiments 
at,  i.  127,  136. 

Notes  on  the  coal-measures  and  lower  car- 
boniferous strata  of  Western  Newfound- 
land, by  Edwin  Gilpin,  xxiii.  167. 

Notes  on  the  Oaks  colliery  explosion  on 
the  12th  Dec,  1866,  and  on  the  sub- 
sequent explosions,  by  T.  W.  Embleton, 
xxv.  29. — Discussed,  142. 

Notes  on  the  production  and  consumption 
of  coal  in  France,  by  T.  Y.  Hall,  vi.  49. 

Notes  on  the  Sydney  coal-field,  by  Win. 
Routledge,  xxiv.  191. 

Nottingham;  the  long-wall  system  of  work- 
ing coal  at,  x.  117. 

Nova  Scotia;  On  the  coal-fields  of,  by 
John  Rutherford,  xix.  113. 

Nuttall,  T.,  elected  Sept.  11, 1875. 
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OAKS  COLLIERY  EXPLOSION. 

Oaks  Colliery  explosion;  notes  on,  by  T. 
W.  Embleton,  xxv.  29. 

Ogdex,  J.  M.,  elected  March  1857. 

Ogden,  Mr.,  premium  offered  by,  fur  best 
means  of  using  locomotives  under- 
ground, ix.  89. 

Oil- works,  mineral;  by  David  Cowan,  x\. 
177.— Discussed,  183. 

Oliver,  G.,  elected  1864,  died  1873. 

Oliver,  J.,  elected  April  1,  1865,  died 
1874. 

Olives,  R.,  elected  Nov.  6,  1875. 

Oliver,  S.,  elected  student,  March  4, 1876. 

Oliver,  W.,  elected  1862,  died  1873. 

Ores  in  the  North  of  England  limestone, 
xviii.  164. 


OXYGEN. 

O'Regan's  apparatus  for  consuming  smoke, 

xi.  212. 
Organic   remains  in  the  Great   Northern 

cual-field,  xii.  207. 
Ormerod's  disconnecting  hook,  xix.   (Ap- 
pendix 1)  12. 
Orxsbt,  R.  E.,  elected  student  March  6, 

1875. 
Ovens,  coking,  viii.  109. 
Owen,  R.,  elected  July  2,  1872;   resigned 

1875. 
Owen's  safety-cage  apparatus  at  Clifton 

Hall,  xv.  30. 
Owen's  safety-cage,  xix.  (Appendix  1)  2. 
Oxygen,  in  the  coal  of  New  South  ^Vales, 

vi.  37. — Eliminated  from  coai,  x.  169. 
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PACEY. 

Pacey,  T.,  elected  April  10,  1869. 

Page,  Dr.  David  ;  elected  hon.  member 
1872 ;  artificial  stones  exhibited  by,  xxiii. 
158.  —  Contributed  on  the  following 
subjects : — On  geology  in  some  of  its 
practical  aspects,  xxi.  241. — On  selenitic 
plaster,  xxiv.  152. — On  minera  firestone, 
xxiv.  154. 

Page,  W.,  elected  March  6,  1875. 

Page  Bank  Colliery ;  Lemielle's  ventilator 
at,  xviii.  63. — Experiments  with  do., 
69.— With  Guibal's  and  Lemielle's,  139. 
— Plan,  elevations,  and  sections  of  the 
ventilator ;  diagrams  showing  result  of 
experiments,  70. 

Palmer,  A.  S.,  elected  1853,  resigned 
1867;  re-elected  July  2,  1872. 

Palmer,  C.  M.,  elected  Nov.  5,  1852. 

Palmer,  J.  B.,  elected  1853,  resigned  1862, 
re-elected  April  1,  1871. 

Pameley,  C.,  elected  graduate  Sept.  5, 
1868. 

Panton,  F.  S.,  elected  graduate  Oct.  5, 
1867 ;  member  1874. 

Papers  ;  subjects  for,  xx.  220. 

Papik,  J.,  elected  Feb.  5,  1870. 

Park  Colliery,  South  Staffordshire ;  pillar 
and  stall  working  at,  x.  188. 

Pakkin,  C.  E.,  elected  June  5,  1875. 

Parkin,  J.,  elected  April  11,  1874. 

Parland,  J.  J.,  elected  student  May  4, 
1872 ;  resigned  1874. 

Parliamentary  papers  connected  with  the 
coal  trade,  to  be  purchased,  iii.  320. 

Parrington,   M.   W.,  elected   graduate, 

Dec.  1,  1864;  member  1870. 
Parton,  T.,  elected  Oct.  2,  1869. 

Patents  connected  with  mining  operations ; 
paper  on,  by  T.  W.  Bunning,  xvii.  (Ap- 
pendix 2)  1. — Introductory  remarks,  3. 
— Lifting   and    winding    patents,    6. — 


PELTON  COLLIERY. 

Mining  and  sinking,  24. — Pumping,  30. 
— Ventilating,  34. — Safety-lamps,  40. — ■ 
Coal-getting,  48. — Explosive  compounds, 
61. — Miscellaneous,  68. 
Plates. — 1  and  2.  Lifting  and  winding 
apparatus. — 3.  Mining  and  sinking. — 
4.    Pumping. — 5.    Ventilating.  — ■  6. 
Safety-lamps. — 7  and  8.  Coal-getting. 
— 9.    Blasting.  —  10.    Miscellaneous, 
xvii.  68. 
Subsequent  extracts  from  specifications 
of  patents  aifecting  all  these  subjects 
(Appendices  to  vols,  xviii.  to  xxv.,  both 
inclusive.) 

Paton,  W.,  elected  1855,  resigned  1865. 

Pattinson,  J.,  elected  May  2, 1868. 

Pattinson,  H.  L.,  method  of  extracting 
silver  from  lead,  xiii.  197. 

Pattison,  J.,  elected  Nov.  7,  1874. 

Pattison,  W,  elected  Oct.  11,  1873. 

Pattison,  W.,  Jun.,  elected  Oct.  11, 1873. 

Patton,  J.,  elected  April  6,  1872. 

Payerne,  Dr.,  his  invention  of  a  substance 
to  supplement  air  for  breathing,  ii. 
100. 

Peace,  M.  W.,  elected  1853,  resigned 
1866,  re-elected,  July  2,  1872. 

Peacock,  D.,  elected  Aug.  7, 1869. 

Pearce,  F.  H.,  elected  Oct.  1, 1857. 

Pearson,  J.  E.,  elected  Feb.  3,  1872. 

Pease,  J.  W.,  elected  March  5,  1857. — 
Donation  to  new  building  fund,  xvii.  41. 

Peel,  J.,  elected  Nov.  1,  1860. 

Peile,  W.,  elected  graduate  Oct.  1,  1863, 
member  1870. 

Pelton  Colliery ;  gas-blowers  at,  iii.  34. — 
Plan  of  workings  at,  45,  48, 53. — Under- 
ground haulage  at,  xvi.  117. — Experi- 
ments with  Guibal's  and  Waddle's  ven- 
tilators at,  xvii.  99. — With  Guibal's  and 
Lemielle's  ventilators,  139. 


VOLUMES    ONE    TO    TWENTY-FIVE. 


101 


PEMBERTON  COLLIERY. 

Peinberton  Colliery  ;  furnace  experiments 
at,  ix.  79. 

Pendulum  experiments  to  establish  den- 
sity of  the  earth,  iii.  58. 

Pe>-ma>-,  J.  H.,  elected  March  7,  1874. 

Perforators;  Villepigue,  x.  47,  65. — Draw- 
ing of,  plate  30.  —  Macdermott  and 
Williams,  67. — Results  of  trials  of  differ- 
ent machines,  67. 

Pernolet  oven,  xxii. — Plates  1  to  6. 

Perrixs,  J.,  elected  April  2,  1870 ;  re- 
signed 1871. 

Pekkot,  S.  W.,  elected  June  2, 1866. 

Philips,  Prof.,  comparative  results  of  fur- 
nace and  steam-jet  ventilation,  vi.  167. 

Philipsox,  H.,  elected  Oct.  7,  1871. 

Philipsox,  R.  H.,  elected  1853,  resigned 
1857. 

Philipsox,  R.  P.,  elected  hon.  member 
June  6,  1874. 

Phillippart's  experiments  on  the  manufac- 
ture of  coke,  xxii.  10, 12, 13,  14. 

Phosphate  of  lime  at  Xewsham  Colliery, 
xii.  206. 

Pickeesgill,  T.,  elected  June  5,  1869. 

Pickstoxe,  W.,  elected  student  Sept.  11, 
1875. 

Pickup,  P.,  elected  1855,  resigned  1857. 

Pickup,  P.  W.,  elected  Feb.  6,  1875. 

Pictou  coal-field,  by  Edwin  Gilpin,  xxii. 
139. 

Piggfokd,  J.,  elected  Aug.  2, 1866. 

Pilditch,  W.,  elected  1861,  resigned 
1862. 

Pilkixgtox,  W.,  Jun.,  elected  Sept.  6, 
1855. 

Pillar  and  board  working  :  W.  Barkus  on, 
i.  239.— Illustrations  of,  ii.  241,  xvi.  48. 
— Observations  on,  iv.  193. — In  South 
Durham  and  Cleveland,  viii.  87. — At 
Bitchburu,  Shildon  Lodge,  and  Eston 
Collieries,  92,  95. — In  Northumberland 
and  Durham,  ix.  17.  —  At  high  main 
seam,  Killingworth,  19. — At  Dipton,  20. 
—At  Killingworth, 24,     At  Seaton  Burn, 


POTTER. 

27. — Stall,  10  yards  Beam,  South  Staf- 
fordshire, x.  188.— At  Park  Colliery, 
<xc,  195. 

Pit  shafts;  sinking  of,  by  boring  under 
water,  as  practised  by  Messrs.  Kind  and 
Chaudron,  xx.  187. 

Place,  T.,  elected  graduate  April  2,  1870. 

Planes,  engine;  friction  of  ropes  on,  iii. 
281.— At  Upleatham  Mines,  xvi.  106.— 
At  Pelton  Colliery,  120. 

Planes ;   self-acting,  iii.  270. 

Planes;  single-rope,  xvii.  (Appendix  1)  169. 

Plant,  for  haulage  purposes ;  cost  of  main- 
taining, xvii.  (Appendix  1)  174. 

Plashetts  coal-field;  plan  of,  xi.  100. 

Plaster,  selenitic;  by  Dr.  David  Page,  xxiv. 
152. 

Plews,  H.  T.,  elected  1855,  resigned 
1861. — Contributed  paper,  On  the  coal- 
field of  New  South  Wales,  vi.  27. 

Plumjier,  B.,  elected  1855,  resigned  1860. 

PiUMiiEK,  R.,  Jun.,  elected  1856,  resigned 
1860. 

Pocock,  F.  A.,  elected  student  March  6, 
1875. 

Poland;  coal-field  of,  xxiv.  11. 

Ponies  as  a  motive  power  underground, 
iii.  260. 

Pontop  Colliery;  haulage  experiments  at, 
iii.  254-6. 

Pooley,  J.,  elected  student  Feb.  1,  1873, 
resigned  1875. 

Port  Natal ;  sample  of  coal  from,  pre- 
sented by  J.  Cow-en,  Jun.,  xvii.  78. — 
Description  of,  by  R.  E.  Ridley,  78. 

Ports  in  the  Northern  coal-field,  ii.  115,  x. 
41. — In  France,  vi.  112. 

Potter,  A.,  elected  March  6,  1869. 

Pottes,  A.  M.,  elected  student  Feb.  3, 
1872,  member  1876.  —  Contributed  a 
paper,  On  apparatus  for  saving  break- 
age of  coals  when  falling  from  colliery 
screens  into  wagons,  xxv.  261. 

Potter,  C.  J.,  elected  Oct.  3,  1874. 

Potter,  E.,  elected  Aug.  21,  1852;  vice- 
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president  from  1852  till  1864,  and  1865 
to  1868,  resigned  1868.— Contributed  a 
paper,  On  the  winning  at  Murton  Col- 
liery, v.  43.— Plan  of  his  steani  crab,  56. 

Potter,  E.  A.,  elected  student  Feb.  6, 
1875. 

Potter,  W.  A.,  elected  1853,  life  mem- 
ber 1874;  on  council  1868  to  1869, 1871 
to  1873,  and  1874  to  1876. 

Powell,  T.,  elected  Sept.  6,  1855,  died 
1870. 

Powell's  Dufferin  coal  experimented  ou  at 
Keyham,  xiv.  59. 

Power ;  cost  of,  for  haulage  purposes,  xvii. 
(Appendix  1)  175. 

Practice  of  mine  levelling,  by  J.  A.  Ram- 
say, xx.  73. 

Premium  offered  by  the  Belgian  Govern- 
ment for  an  apparatus  to  enable  a  man 
to  work  underground  in  bad  air,  ii.  7. 

Present  form  of  marine  engine  used  in  the 
commercial  navy  of  Great  Britain,  by 
Theo.  Wood  Bunning,  xxiv.  105. 

Presidential  Addresses  :  Forster,  T.  E.,  xv. 
283.— Elliot,  Sir  George,  Bart.,  M.P., 
xviii.  19. — Boyd,  E.  F.,  xix.  41.— Arm- 
strong, SirW.  G.,  xxii.  39.— Wood,  Lind- 
say, xxv.  189. 

Peest,  J.  J.,  elected  student  May  1, 1875. 

Prevention  of  spontaneous  combustion  of 
coal  at  sea,  by  Theo.  Wood  Bunning, 
xxiv.  107. 

Price,  J.  R.,  elected  graduate  Aug.  7, 
1869;    member  1875. 

Peiestman,  J.,  elected  Sept.  2,  1871. 

Peingle,  T.,  elected  Nov.  6, 1869 ;  resigned 
1871. 

Printing  transactions;  tender  to  be  ob- 
tained, vi,  198. — A.  Reid's  charges,  vii. 
1. — Spottiswoode's  ditto,  27. 

Prizes  for  papers,  xxii.  2. 

Professors  of  the  College  of  Physical 
Science;  desirability  of  electing  them 
honorary  members,  xxi.  47,  82. 

Project  for  supplying  Newcastle-on-Tyne, 
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Gateshead,  and  other  towns  and  villages 
in    Tyuedale     with    water    from    the 
Northumberland  Lakes  district,  by  T. 
J.  Bewick,  xxiv.  85. 
Project  for  supplying  Newcastle,  &C.,  with 
water  from  Lake  Ullswater,  by  R.  S. 
Newall,  xxiv.  49. 
Projected  international  communication  in 
the  north  and  east  of  Europe  through 
the  new  harbour  of   Flushing,  at   the 
mouth  of  the  Scheldt,  in  Holland,  by 
W.  T.  Mulvany,  xxiv.  217. 
Prossek,    T.,    elected    March    6,    1869, 

resigned  1874. 
Prussia ;  Ironworks  in,  vi.  96. — Plans  and 
maps  of,  presented  by  M.  Schiller,  xii.  45. 
Publicity  or  secrecy  of  examinations,  un- 
der the  Mines  Regulation  Act,  by  R.  F. 
Martin,  xxiv.  39. 
Pumping — 

Pumping  :  Difference  between  the  stati- 
cal and  dynamical  pressure  of  water- 
columns  in  lifting  sets,  by  E.  Bain- 
bridge,  xxi.  49. — Discussed,  91. 
Plates. — 4.  Bucket-door-piece,  &c. — 
5  to  9.  Diagrams  showing  varying 
pressure  of  water  in  one  stroke. — 
10.  Indicator  diagram  and  diagrams 
showing  position  of  gauge  in  forc- 
ing and  lifting  sets,  xxi.  58. 
Pumping :    Differential    expansive    en- 
gine, by  H.  Davey,  xxiii.  3. — Valve- 
gear,  3. — Tables  of  powers,  &c,  of  the 
single-cylinder  differential  expansive 
pumping-engiue,  5. — Compound  dif- 
ferential expansive  engines,  6. — Eco- 
nomy of  fuel,  7. — Discussed,  8. 
Plates. — 1.    Plan    and    elevation    of 
horizontal    compound    condensing 
pumping-engine. — 2.    Cylinder  for 
compound     pumping-engine.  —  3. 
Arrangement     of     valve-gear    for 
the  differential  expansive  pumping- 
engine.  —  4.    Pair    of    fifty-horse 
power  differential  expansive  pump- 
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ing-engines   at    Newton    Cap   Col- 
liery.— 5.  Pair  of  thirty-horse  power 
differential     expansive     pumping- 
engines  at  the  Clay   Cross  Works. 
— 6.    Two-horse  power  differential 
steam-pump    for    boiler-feeding. — 
7.    Patent  reciprocating  hydraulic 
engine.  —  8.    Plan    and    elevation 
of  horizontal  condensing  pumpirig- 
engine.  —  9.    Diagram  taken  from 
Davey'sdifferential  expansive  pump- 
ing -engine,  xxiii.  14. 
Pumping :  Direct-acting  engine  at  Tow- 
neley  Colliery,  with  observations  on 
the  consumption  of  fuel  in  Cornish 
and  other  engines,  by  J.  B.  Simpson, 
xv.  157.— Discussed,  140,  294. 
Plates. — Side  elevation  of  the  engine, 
xv.  158.— Plan  of  the  engine,  159. — 
End  elevation  of  the  engine,  159. — 
Indicator  diagrams,  160. 
Pumping :  Improved  method  of  raising 
water  economically   from   mines   by 
Bastier's  patent  chain-pump,  by  Thos. 
Greener,  xv.  147. — Cost  of  apparatus, 
154. — Successf id  use  of,  at  the  Wheal 
Concord  Mine,  154. — Discussed,  135, 
xvi.  112. 

Plate. — Drawing  of  7-inch  pump,  xv. 
147. 
Pumping :  Patents  connected  with  (Ap- 
pendices to  vols.  xvii.  to  xxv.,  both  in- 
clusive.) 
Pumping-engine  at  Settlingstones ;  paper 
on,  by   F.   W.   Hall,  xxi.  59.  — Dis- 
cussed, 64,  91. 

Plates.  — 10,  11,  12.  Indicator  dia- 
grams, xxi.  60. 
Pumping-engines  in  South  Wales,  xxiii. 

229. 
Pumping-engine;  differential  expansive, 

by  H.  Davey,  xxiii.  3. 
Pumping-engines  (and  winding-engines) 
direct-acting,  by  John   Knowles,  xv. 
19. — Table  of  residts  of  engines  rais- 
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ing  water  from  collieries,  22. — Parti- 
culars of  pumping-engine  at  Thorn- 
hill,  28. — Owen's  safety-cape  appara- 
tus   used    at     Clifton    Hall,    30. — 
Description  by  C.  J.  Howes  of  the 
Chatterley  and  Weston  Coyney  pump- 
ing-apparatus,    38.  —  Description    of 
the  pumping-engine  at  Thornhill  Col- 
liery, 40.— Discussed,  26,  40,  121. 
Plates.-Yrowt  elevation  of  Cleggswood 
pumping-engine,  end   elevation  of 
d  '. ;  front  elevation  of  Clifton  Hall 
winding-engine,   end    elevation   of 
do.;  arrangement  of  pump-rods  at 
Clifton  Hall,  water-cistern  for  do., 
plan   of  cage,  xv.  19. — Drawing  of 
pumping-engine  at  Thornhill  Col- 
liery, 40. 
Pumping-engines,  by  Andrew  Barclay, 
xx.  169.— Discussed,  173. 
Plates  45,  46,  47,  48.  Plan,  elevation, 
and  diagrams  illustrating  ditto,  xx. 
176. 
Pumping-engines:    air-vessels    in,    and 
the  means  of  replenishing  them,  by  R. 
B.  Sanderson,   xxi.    115. — Discussed, 
154. 

Plates. — 27  and  28.  Illustrating  the 
paper. — 29.    Arrangement    at   the 
Gateshead  pumping   stations,  xxi. 
122. 
Pumping-engines :  Description  of  those 
in  use  at  Lyons  Pit,  by  W.  Lishman, 
xv.  131. — Duty  of  the  engines,  131. — 
Summary  of  cost  of  pumping,  132. — 
Detailed   description   of   the   engine, 
133. 
Pumping-engines :  duty  of  Cornish  and 
others  for  draining  mines,  by  J.  B. 
Simpson,  xix.  201. 
Pumping-engines :  Results  from  various, 
xv.  22.— Cost  of,  at  Lyons  Pit,  132.— 
At  Upleatham  Mines,  xvi.  106. — In- 
accuracies attending  the  Cornish  sys- 
tem of  registering  duty,  xvii.  22. — 
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Cost  of,  compared  with  winding..  23, 24. 
— Experiments  at  Liverpool  on  yield 
of  one  stroke  of  pump,  24.— Patents 
connected  with  (Appendix  2,  30). 

Pumping  water,  by  A.  S.  Rake,  xvii. 
87.  —  Drawing  of  pump,  88.  —  Do. 
Holman's  valves,  91. — Do.  pump  with 
boiler,  93. 

Pumping  water,  by  W.  Waller,  xvi. 
135. — Cost  of  raising  water  at  the 
Wolverhampton,  Soutb  Staffordshire, 
East  London,  Southwark  and  Yaux- 
ball,  Grand  Junction,  and  Liverpool 
Waterworks,  136,  137.  - —  Recapitu- 
lation of  results,  139. — Discussed, 
xvii.  2. 

Plates. — Drawing  of  the  different  ar- 
rangements of  pumps  at  the  Liver- 
pool Water-works,  xvi.  136,  137. 

Pumping  water,  by  W.  Waller  (second 
paper),  xxi.  123.-  -Discussed,  154. 


PYRITES. 

Plates— 30.  Diagram  showing  oscilla- 
tions of  pressure  in  the  mains. — 31. 
Diagrams,  xxi.  152. 
Pumping  water  in  dip  workings  at  the 
Kinneil  Ironworks:   arrangement  of 
machinery   described  by   R.    Moore, 
xxi.  159. 

Plates. — 32.  Plan,  &c,  of  dock  pump- 
ing arrangements,  xxi.  158. 
Pumps:    mode    of  changing  clacks,  i. 
216.— At   New   Hartley,   xi.    145  — 
Drawings  of  ditto,  145. — Comparative 
cost  of  leather  and  gutta-percha  for 
packing,  xii.  39. — Cameron's,  xvii.  87. 
— Discussed,  22. 
Punch  and  thirl  working;  diagram  illus- 
trative of,  ii.  241. 
Pyrites ;   is  it  a  promoter  of  spontaneous 
combustion  ?  x.  168, 170, 173.— Extreme 
difference  of  quality  of,  197. 
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Railways  in  the  Northern  Coal-field,  ii. 
186.— In  Austria,  iv.  60,  91.— Effect  of, 
on  the  coal-trade,  xii.  194. 

Raising  coals ;  patents  connected  with, 
Appendices  to  vols.  xvii.  to  xxv.  hoth 
inclusive. 

Raising  coals  from  great  depths  by  atmos- 
pheric pressure,  on  the  system  of  Mons. 
Z.  Blanchet ;  translated  from  the  French 
by  T.  W.  Banning,  xxiii.  81.— Dis- 
cussed, 89. 

Rake,  A.  S.,  elected  Sept.  7,  1867 ;  died 
1871;  contributed  a  paper,  On  Cameron's 
steam  pump,  xvii.  87. 

Ranrmel's  ventilating  fan,  xix.  227. 

Ramsay,  D.  R.,  elected  1859,  resigned  1863. 

Ramsay,  J.  A.,  elected  March  6,  1869;  on 
council  1871  to  date;  contributed  on 
the  following  subjects : — On  the  econo- 
mical firing  of  steam  boilers,  xix.  63. — 
Discussed,  68. — On  practice  of  mine 
levelling,  xx.  73. 

Ramsay,  J.  T.,  elected  Aug.  3, 1853 ;  on 
council  1874  to  date.  —  Donation  of 
token-pocket,  v.  1. — Remarks  on  making 
coke  by  galvanism,  ix.  9. 

Ramsay,  T.  D.,  elected  graduate  March 
1,  1866 ;  member  1870. 

Ramsay,  W.,  elected  Sept.  11,  1875. 

Ramsay  and  Cooke's  signal  indicator,  xix. 
21.— Discussed,  24,  98. 

Ransome's  patent  stone,  xxiii.  158. 

Rathbone,  E.  P.,  elected  student  March 
7,  1874. 

Rating  coal-mines,  xiv.  93,  xxiii.  117. 

Ravexshaw,  J.  H.,  elected  1856,  resigned 
1865. 

Raynee,  J.  J.,  elected  1861,  resigned  1866. 

Redesdale  ironstone  district ;  on  the  geo- 
logy of,  by  G.  A.  Lebour,  xxii.  111. — 
Discussed,  xxiii.  41. 


REPORTS. 

Redmavne,  J.  M.,  elected  July  2,  1872 ; 
resigned  1876. 

Redmay.ve,  R.  R.,  elected  Sept.  2,  1871 ; 
resigned  1875. 

Reed,  R.,  elected  Dec.  3,  1863. 

Reed,  R.  G.,  elected  1853,  resigned  1861. 

Reed,  W.,  elected  1857,  resigned  1859. 

Rees,  D.,  elected  1862. 

Rees,  E.  P.,  elected  student  March  4, 1876. 

Rees,  R,  T.,  elected  1860,  resigned  1862. 

Refeen,  W.,  elected  October  5,  1872. 

Regnault's  experiments  on  the  manufac- 
ture of  coke,  xxii.  11. 

Regulations  as  to  working  submarine  areas 
in  Nova  Scotia,  xxiv.  188. 

Reid,  A.,  elected  April  2,  1870. 

Reid,  P.  S.,  elected  1852,  on  council  from 
1852  to  1863,  resigned  1865;  contributed 
on  the  following  subjects : — Gas-blowers, 
iii.  33. — Relative  ages  of  coal  formation, 
viii.  185. — On  a  method  of  tubing  bore- 
holes, x.  199. 

Reid,  Mr.,  machine  for  recording  minute 
portions  of  time,  i.  251. 

Remarks  on  the  coal-measures  and  oil  pro- 
duce of  America,  by  E.  F.  Boyd,  xxv. 
145. 

Rents  or  royalties  in  France  and  Belgium, 
iv.  296. 

Reports — 

Building  committee,  xvii.  xxxix. 
Coal  trade  on  mining  college,  iii.  224. 
Colliery  engineers ;  as  to  admission  of, 

xxiii.  65. 
Committee  appointed  to  consider  junc- 
tion of  the  Wood  Memorial  Hall  with 
the  Library  of  the  Literary  and  Phi- 
losophical Society,  xix.  72. 
Council ;  commencement  of  each  volume. 
Council  of  College  of  Physical  Science, 
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Executive  committee  of  College  of  Phy- 
sical Science,  xx.  ix. 
Finance  Committee ;  commencement  of 

each  volume. 
Furnishing  committee,  xx.  113. 
Hutton  collection  of  fossils;   sub-com- 
mittee on  the,  xxv.  1. 
I  ospec  tins  df  mines;  copies  to  be  obtained, 

iii.  371. 
Mining  College  committee,  iv.  23. 
Natural  History  Society  committee,  xi.5. 
Rivetting  experiments,  xxi.  67. 
Rules  committee,  i.  3,  xix.  99. 
Safety-cage  committee,  xix.  Appendix  1. 

— Discussed,  xx.  80,  202. 
Safety-lamp  committee,  xvii.  5,  37. 
Smoke  committee,  xviii.  37. 
Tail-rope  committee,  xvi.  104,  xvii.  (Ap- 
pendix 1)  3. — Discussed,  xviii.  61,  71. 
Technical  education  committee,  xviii.  3, 

xix.  ix. 
Turkish  coal,  On,  by  B.  Osborne,  iii.  72. 

Reporters  not  to  be  present  at  meetings, 
viii.  139. 

Reprinting  of  volumes  out  of  print,  dis- 
cussed, xxi.  288. 

Reskerne,  J.,  elected  Dec.  6,  1866,  re- 
signed, 1869. 

Resolven  coal ;  experiments  with,  at  Key- 
ham,  xiv.  49. 

Respiration;  products  of,  iii.  354. 

Reynolds,  J.  J.,  elected  April  3,  1875. 

RhosEsmor;  limestone  formation  at,  xxv. 
100. 

Richards,  E.  W.,  elected  Aug.  3,  1876. 

Richards,  G.  C,  elected  June  5,  1875. 

Richardson,  Dr.,  elected  1855,  on  council, 
1866,  died  1867.— Experiments  on  Hart- 
ley and  Welsh  coals  at  Keyham,  xiv.  47. 

Richardson,  E.,  elected  Feb.  5,  1870. 

Richardson,  H.,  elected  March  2,  1865. 

Richardson,  H.,  elected  Feb.  5,  1870, 
died  1871. 

Richardson,  J.  W.,  elected  Sept.  3, 1870. 

Richardson,  M.,  elected  April  3,  1875. 


ROBERTS. 

Richardson,  R.  W.  P.,  elected  student 
March  4,  1876. 

Ridley,  G.,  elected  graduate  Feb.  4, 1865, 
member  1868. 

Ridley,  J.  H.,  elected  April  6,  1872. 

Hillsdale  Ironworks,  v.  167. 

Ridyard,  J.,  elected  Nov.  7,  1874. 

Rigby,  J.  elected  Feb.  5,  1876. 

Riska,  Franz,  elected  Aug.  1,  1874. 

Ritson,  U.  A.,  elected  Oct.  7,  1871. 

Ritson,  W.  A.,  elected  graduate  April  2, 
1870,  member  1876. 

Rivers  and  ports  in  the  northern  coal-field, 
ii.  115,  x.  41 ;  in  Austria,  iv.  62. 

Rivetting;  remarks  on,  by  W.  Boyd,  xviii. 
9.  —  Strengths  of  single  and  double 
rivetting,  counter-sinking,  9. — Experi- 
ments at  Messrs.  Hawthorn's,  10.  — 
Fixed  hydraulic  rivetting  machine,  12. 
— Kircaldy's  experiments  on  steel,  13. — 
Description  of  Buuniug's  machine,  14. 
—  Description  of  accumulator,  16.  — 
Diagrams  of  hydraulic  rivetting,  17. — 
Discussed,  3,  82. 

Plates.  —  1.  Diagrams  illustrating 
machine  rivetting.  —  2.  Stationary 
hydraulic  rivetting  machine.  —  3. 
Accumulator  for  hydraulic  machine. 
— 4.  Bunuing's  poi'table  hydraulic 
rivetter. — 5.  Mode  of  working  ditto. 
— 6.  Diagrams  from  fixed  hydraulic 
rivetting  machine,  xviii.  18. 

Rivetting ;  report  upon  experiments  with 
drilled  and  punched  holes  and  hand  and 
power  rivetting,  xxi.  67. 
Plates. — 13.  Diagrams  illustrating  the 
report,  xxi.  67. 

Rivetting ;  specimens  of,  exhibited,  xx. 
217. — Committee  appointed,  217. 

Rivetting  boiler  plates  (see  discussion  on 
marine  engines),  257.— Sir  W.  G.  Arm- 
strong on,  xxiv.  261. 

Roberts,  Thomas,  elected  Nov.  6,  1872, 
resigned  1875,  contributed  a  paper,  On 
the  teeth  of  wheels,  xxi.  271. 
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ROBERTSON. 

Robertson,  W.,  elected  March  5,  1870. 

Robinson,  G.  C,  elected  Nov.  5, 1870. 

Robinson,  H.,  elected  Sept.  3,  1870. 

Robinson,  Reelected  1857, resigned  1866. 

Robinson,  R.,  jun.,  elected  Feb.  1,  1868. 

Robinson,  R.  H.,  elected  Sept,  5, 1868. 

Robson,  D.  W.,  elected  Nov.  7,  1874. 

Robson,  E.,  elected  April  2,  1870. 

Robson,  G.,  elected  1855,  resigned  1862. 

Robson,  H.  N.,  elected  student  Dec.  4, 
1875. 

Robson,  J.,  elected  1852,  on  council  from 
1852  till  1855,  died  1856. 

Robson,  J.  B.,  elected  May  8,  1869,  re- 
signed 1873. 

Robson,  J.  G.,  elected  1853,  resigned  1863. 

Robson,  J.  S.,  elected  1853. 

Robson,  J.  M.,  elected  graduate  Dec.  5, 
1868. 

Robson,  J.  T.,  elected  Sept.  4,  1869. 

Robson,  M.,  elected  May  4, 1872. 

Robson,  M.  B.,  elected  1853,  resigned  1864. 

Robson,  N.,  elected  1861,  died  1869. 

Robson,  T.,  elected  October  4,  1860. 

Robson,  T.  0.,  elected  student  Sept.  11, 
1875. 

Robson,  W.  C,  elected  graduate  Sept.  4, 
1869,  member  1872. 

Rock  drill  (Warsop),  by  John  Wallace, 
xxiii.  259. 

Rockwell,  A.  P.,  elected  Dec.  2,  1858, 
resigned  1869. 

Rodosto,  in  Turkey  ;  coal  district  of,  iii. 
61,  67. 

Rogers,  E.,  elected  1856,  resigned  1861. 

Rogers  and  Mackworth's  coke  kilns,  viii. 
113. 

Rogerson,  J.,  elected  March  6,  1869. 

Roman  remains  found  in  the  mountain 
limestone  of  the  North  of  England  dis- 
trict, xviii.  171. 

Romans ;  iron  manufactured  by  the,  xiii. 
118,  xv.  175. 

Ronaldson,  J.,  elected  Aug.  2,  1866 ;  re- 
signed 1873. 


ROUTLEDGE. 

Rope-planes,  single,  xvii.  (Appendix  1) 
169,  cost  of  maintenance,  174. 

Roper  and  Claridge's  coke-oven,  ix.  42. 

Ropes;  friction  of,  on  inclined  planes,  iii. 
282. — Strength  of  wire-ropes,  vii.  211. — 
Do.  steel  wire,  215.  —  Newall's  steel 
wire-rope  and  charcoal-iron  rope,  viii.  17 

Ropes  and  chains,  wire  ;  On  the  strength 
of,  by  J.  Daglish,  vii.'  211. — Cohesive 
strength  of  round  and  flat  wire-rope,  211. 
— Single  wires  do. ;  same  heated,  212. — 
Single  strand,  spliced  and  mended  in  vari- 
ous ways,  213,  214.  —  Steel  rope  and 
strands  of  do.,  215. — f -inch  chain,  216. — 
Do.,  heated,  217. — Discussed,  viii.  13. — 
Remarks  on  the  cohesive  strength  of 
cold-rolled  iron,  by  W.  Fairbairn,  13. — 
Cohesive  strength  of  iron  increased  by 
being  rolled  cold,  14.  —  Strength  of 
Newall's  steel  wire-ropes  and  charcoal- 
iron  do.,  17. 

Roscamp,  J.,  elected  Feb.  2,  1867. 

Rose,  T.,  elected  1862,  died  1874. 

Rosebt,  J.,  elected  Nov.  6,  1872. 

Rosedale  Abbey;  ironstone  at,  vi.  15. — 
Magnetic  ironstone,  vii.  85. 

Rosedale  Abbey ;  magnetic  ironstone  of,  by 
J.  Marley,  xix.  193.— Discussed,  199. 

Ross,  A.,  elected  Oct.  1,  1857.— Contri- 
buted on  the  following  subjects : — On 
gas-drifts  for  draining  goaves,  vii.  79. — 
On  boring  against  water  in  coal-mines, 
xix.  171. — Discussed,  175. 

Ross,  E.  A.,  elected  April  11,  1874. 

ROSB,  J.  A.  G.,  elected  July  2, 1872. 

Rosseh,  W.,  elected  1856. 

Rothwell,  Prof.  R.  P.,  elected  March  5, 
1870. 

Ror/TLEDGE,  J.,  elected  Sept.  11,  1875. 

Roftledge,  T.,  elected  Dec.  3,  1870. 

Routledge,  William,  elected  Aug.  6, 
1857. — Contributed  a  paper,  Notes  on 
the  Sydney  coal-field  in  the  Island  of 
Cape  Breton,  British  North  America, 
xxiv.  191. 
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ROUTLEDGE. 

RofTLEDGE,  W.,  Jim.,  elected  1857,  re- 
signed 1862. 

Rowden,  W.  T.,  elected  March  5,  1870, 
resigned  1872. 

Rowell,  W.  A.,  elected  student  Aug.  7, 
1875,  resigned  1876. 

Rowhurst ;  diagram  illustrating  long-work 
at,  ii.  241. 

Rowley,  J.  C,  elected  Dec.  4,  1875. 

Rowley  Colliery ;  endless-chain  system  at, 
xvii.  (Appendix  1)  77,  82. 

Roxburghshire  ;  geology  of,  xi.  66. 

Royal  Charter,  xxii.  2,  23. 

Royalties  in  France  and  Belgium,  iv.  296. 

Royalties  of  the  mountain  limestone  of  the 
North  of  England  district,  xviii.  172. 

Rules  :  Alteration  in,  members  allowed  to 
introduce  strangers,  i.  8. — General  meet- 
ings to  be  on  Fridays,  ii.  xxv. — Three 
councillors  to  be  ineligible  for  re-election, 
iv.  xxiii.  262. — To  be  enforced,  v.  161. — 
No  general  meetings  in  January  and  July, 
viii.  xxxi. — Proceedings  not  to  be  sent  to 
members  in  arrear,  vii.  xxvii. — Officers 
to  be  elected  at  general  meetings  in  case 
of  vacancy,  ix.  53. — Mode  of  election,  x. 
xxiii. — Graduates  and  subscribers,  not 
being  members,  admitted,  xii.  xxix. — 
Eligibility  of  members  as  officers  de- 
fined, xii.  92. — Vice-presidents  ineligible 
after  three  years,  xiii.  xxx. — Day  of 
meeting  discussed,  xiv.  136. — To  be  six 
vice-presidents  and  18  councillors,  xv. 
293. — Discussion  as  to  the  Council  having 
power  to  decide  on  papers  to  be  read, 


RYHOPE. 

xvi.  131. — General  meetings  to  be  on 
Saturdays,  xvi.  132. — Mining  Inspectors 
to  be  honorary  members  during  term  of 
office,  xvi.  130,  xvii.  2. — Mechanical  en- 
gineers comprised  in  Rule  1,  xvii.  21. — 
Retirement  of  President,  xvii.  21. — 
Proofs  to  be  returned  in  seven  days,  xvii. 
22. — Graduates  to  comprise  mechanical 
students,  xvii.  105. — Special  meeting  to 
consider  alteration  of  Rules,  xviii.  107. — 
Alteration  of  Rules  x.,  xi.,  xii.,  and  xxv., 
127.  —  Committee  appointed  to  revise 
Rules,  xix.  1.— Report,  99. — Rule  iv. 
altered,  xxi.  82.— Notice  of  alteration  of 
Rules  iv.  and  x.,  xxv.  103. 

Rundell,  Mr.,  remarks  on  spontaneous 
combustion  of  coal,  xxv.  178. 

Rusbt,  W.  J.,  elected  Aug.  1,  1868 ;  re- 
signed 1876. 

Rr/SSELL,  R.,  elected  Feb.  6,  1864,  resigned 
1869. 

Russia;  coal-fields  and  mining  industries 
of,  by  J.  B.  Simpson,  xxiv.  3. 

Rutherford,  J.,  elected  1853,  resigned 
1867. 

Rutherford,  John,  elected  1866,  con- 
tributed a  paper,  On  the  Coal-fields  of 
Nova  Scotia,  xix.  113. 

Rutherford,  T.,  elected  hon.  member 
1866,  resigned  1872. 

Rutherford,  W.,  elected  Oct.  3,  1874. 

Rutter,  T.,  elected  May  1,  1875. 

Ryhope  Colliery ;  description  of  air  com- 
pressing machinery  at,  by  W.  N.  Taylor, 
xxi.  73. 
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SAFETY-CAGES. 

Safety  Cages — 

Safety-cage  :  Broadbent's,  by  J.  Daglish, 
xvi.  33.— Discussed,  31,  87. 
Plates. — Drawings  of  cage  suspended 
and  detached,  xvi.  33. 

Safety-cage  :  Harper's  imprcn  ed  appa- 
ratus, by  J.  P.  Harper,  xvi.  113. 
Plates. — Cage  for  wire-rope  conduc- 
tor, xvi.  114. — Compressors  out  of 
action,  114.  —  Ditto  when  first 
brought  into  action,  114. — Plan  of 
compressors,  114. 

Safety-cage ;  exhibited  by  J.  Barkus, 
xviii.  2. 

Safety-cage;  Turner,  Grey,  and  Brydon's, 
plate  33,  vol.  xx.  80. 

Safety-cage  and  disengaging  gear,  by  R. 
Aytoun,  x.  83. — Formulae  for  calcu- 
lating spring  of,  86. — Discussed,  88. — 
Success  of  safety-cages  in  Lancashire 
and  Cheshire,  95. — Springs  destroyed 
in  a  few  months,  95. 

Safety-cages  :  Model  of  White  and 
Grant's  submitted,  iii.  29. — Knowles', 
vi.  235. — Letter  on  efficacy  of,  by  E. 
H.  Birkenhead,  viii.  5.  —  Changes 
which  occur  in  the  material  of  which 
they  are  made,  5. — Accident  at  Aye- 
croft,  6. — Action  of  springs  in,  6. — 
Excuse  for  insufficient  tackle,  6. — Ex- 
periments on  springs,  by  Fourdrinier, 
at  Monkwearmouth,  7. — Elasticity  of 
springs  at  Seaton  destroyed,  7. —  India- 
rubber  as  a  spring,  7. — Aytoun's,  x.  83. 
— Owen's  at  Clifton  Hall,  xv.  30. — 
Observations  on,  by  J.  Marley,  xv.  107. 
— Calow's  at  Shildon  Lodge,  xv.  108. 
— Broadbent's  patent,  xvi.  33. — Acci- 
dent prevented  by  ditto,  106. — Harp- 
er's improved,  113. — Committee  ap- 
pointed,   128. — Model   of   Ormerod's 


SAFETY-CAGES. 

explained, '  by  T.  Watson,  xvii.  30. — 
Marley's  presented  to  the  public,  41. — 
Accident  prevented  by  Ormerod's,  114. 
Safety -cages :    Observations    on,   by    J. 
Marley,  xv.  107. — Calow's  safety-ap- 
paratus at  Shildon  Lodge  Colliery,  108. 
— Extract  from  his  specification,  109. 
— Does  not  come  into  play  at  the  pit 
top  and  bottom,  110. — Prevented  an 
accident  in  1864,  111. — Discussed,  111. 
— Additional  notes,  119. — Discussed, 
xvi.  23. — Advantage  of  not  being  con- 
nected to  the  rope,  25. — Mode  of  set- 
ting the  spring,  25. 
Plates.  —  Calow's   safety   apparatus, 
with    detaching  hook,    xv.  108. — 
Same,  in  the  act  of  becoming  dis- 
connected, 101. — Cage  applicable  to 
Calow's  patent  apparatus,  with  indi- 
cator, 120.— End  view  of  ditto,  120. 
— Gripping  the  rope,    120. — Illus- 
trative design  of  apparatus  for  try- 
ing the  effect  of  rapid  descent,xvi.29. 
Safety-cages :  Report  of  committee  on 
(Appendix  1),  xix.  —  Owen's  safety- 
cage,  2. — Broadbent's,  5. — Calow's,  6. 
— King's,  9. — Denton  and  Whi taker's, 
10.— White  and  Grant's,  11.— White- 
law's,  11. — Ormerod's   disconnecting 
hook,  12.— Calow's,  13.— King's,  14. 
— Denton's,    15.  —  Bryham's,    15. — 
McGill's,   16.  —  Steam  brakes,  17. — 
Conclusion,  18. — Discussed,xx.  80, 202. 
Plates. — 1,  2,  3,  4,  5.  Owen's  safety- 
cage. — 6.  Broadbent's.— 7.  Calow's. 
—8.  King's.— 9.  Denton  and  Whit- 
aker's. — 10, 11.  White  and  Grant's. 
—12,  13.  Whitelaw's.— 14.  Orme- 
rod's   disconnecting    hook.  —  15. 
Calow's  and  King's. — 16.  Denton's 
and  Bryham's.  —  17.  McGill's. 
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SAFETY-LAMPS. 

Safety  Lamps — 

Safety-lamp,  new;  description  of,  by 
Emerson  Bainbridge,  xxiii.  15. — 
Tables  of  experiments,  17,  18. — Dis- 
cussed, 20. 

Plate. — 10.  Bainbridge's  safety -lamp, 
xxiii.  17. 

Safety-lamp;  exbibited  by  J.  A.  R.  Mori- 
son,  xviii.  2. — By  E.  Hann  (referred 
to  committee),  5. 

Safety-lamps  ;  Craig  and  Bidder's  lock 
for,  xix.  15. — Discussed,  16. 

Safety -lamps  :  Dr.  Glover's,  i.  187.— Ex- 
periments at  Killingwortk,  252,  311. 
— G.  Fife's,  269.— Paper  by  N.  Wood, 
301.  —  Experiments  at  Wallsend  to 
ascertain  their  value  in  currents  of  fire- 
damp, 316.— Paper  on,  by  T.  Y.  Hall, 
illustrated,  323.— Hall's,  ii.  22.— Let- 
ter on,  by  H.  Mackworth,  53. — Mode 
of  locking  by  a  leaden  rivet,  55.  — 
Addition  of  safety  tubes  to,  55.  — 
Discussion  on,  57. — Fineness  of  gauze 
for,  82. — Invented  by  Stephenson,  viii. 
42. — Davy  discovers  that  tire-damp 
will  not  pass  small  perforations,  46. — 
Davy  and  Stephenson's  inventions 
simultaneous,  46. — Use  of,  in  pillar 
working,  x.  26.  —  Supposed  insuffi- 
ciency of  Davy's  at  Monkwearmouth, 
250. — One  composed  of  aluminium, 
presented  by  I.  L.  Bell,  255. — Same  to 
be  tested  at  Ryhope,  256. — Jones',  xi. 
159. — Abbot's,  160.: — Aluminium  unfit 
for  gauze,  178. — P.  Bourne's  self -ex- 
tinguishing, xii.  43. —  Burning  the 
gauze,  not  safe  when  red  hot,  72. — 
Referred  to  experimental  committee, 
74. — New  lamps  fire  quicker  than  old, 
75. — Lighting  mines,  184. — Devisme's 
safety-lock,  xiii.  2. — Lighting  mines 
by  electricity,  xiv.  71. — Experiments 
on,  under-pressure,  xv.  101. — Superi- 
ority of  the  Davy,  71. — Higgs  and 
Teale's  presented,  xvii.  1. — Commit- 


SAFETY-LAMPS. 

tee's  report,  5.  —  Discussed,  60.  — 
Second  report,  37.  —  Committee  re- 
appointed, 4 — Experiments  with  lamps 
to  ascertain  effect  of  oil  on  gauze,  5. — 
Gauzes  inserted  in  hot  pipes,  5,  6,  7. — 
Red-hot  bars  inserted  into  gauzes,  6, 
7,  8. — Summary,  8. — Apparatus  used, 
10. — Drawings  of  ditto,  20. — Experi- 
ments at  Eppleton,  17. — Experiments 
with  the  following  lamps :  Morison, 
3,  38,  40 ;  Davy,  12,  18,  39  ;  Clanny, 
18, 39, 40  ;  Stephenson,  18,  39 ;  Eloin, 
Macrae,  Mueseler,  19;  Daglish  and 
Flood,  Nos.  1  and  2,  38,  40;  Higg, 
39 ;  Glover  and  Cail,  Ritson  and  Bell, 
Sharp  and  Young,  40.  —  L.  Wood's 
Hetton  lamp,  38,  62. — Comparative 
lights  given  by  various  lamps,  332, 
xvii.  61. 

Safety -lamps  :  By  T.  Y.  Hall,  i.  323.— 
Description  of  a  new  lamp,  324. — 
Illuminating  power  of.  different  lamps, 
332. — Analyses  of  gases  at  the  follow- 
ing collieries :  Emma  Pit,  Towneley, 
Wallsend  Bensham  seam,  J  arrow  Ben- 
sham  seam,  Jarrow  Low  Main  seam, 
Hebburn  Bensham  '  seam,  Killing- 
worth,  Gateshead,  Willesweik,  Ger- 
nard,  336. 

Plates.— Plan  of  T.  Y.  Hall's  safety - 
lamp,  i.  323,  329. 

Safety-lamps :  By  T.  Y.  Hall,  ii.  22.— 
Improvements  in  colliery  workings, 
23. — Introduction  of  tubs  and  edge- 
rails,  23. — Improvements  in  shafts, 23. 
— Employment  of  safety -lamps,  26. 
Plates.- — 1.  Plan  of  the  workings  at 
Felling  Colliery,  ii.  31.— 2.  Plan  of 
workings,  31. 

Safety -lamps  :  By  Herbert  Mackworth, 
ii.  53. — Practice  in  Belgium  with  the 
Mueseler  lamp,  54. — Mode  of  locking 
lamps  by  a  leaden  rivet,  55. — Obser- 
vations on  locking  lamps,  56. — Dis- 
cussed, 57. 
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SAFETY-LAMPS. 

Safety-lamps  :  by  X.  Wood,  i.  301.— 
Effect  of  firedamp  on  the  lamp,  301. 
— Description  of  a  steel  mill,  302. — 
Dr.  Clanny' s  lamp,  303.— G.  Stephen- 
son's and  Sir  H.  Daw's  lamps,  303. — 
The  Mueseler,  Boty,  and  Kloin  lamps, 
308.— Dr.  Glover's  lamp,  309.— Ex- 
periments at  Killingworth  Pit,  311. — 
Experiments  with  Davy-lamp,  .311. — 
Ditto,  with  Stephenson,  Clanny,  and 
Davy  lamps,  312. — Ditto,  with  Clanny, 
Eloin,  Boty,  Hall,  and  Cail  and  Glover 
lamps,  313.— Ditto  at  Wallsend  Col- 
liery, 316.— Ditto,  with  Clanny,  Ste- 
phenson, Mueseler,  and  Glover  lamps, 
317. — Ditto,  with  Glover,  Kloin,  and 
Upton  and  Roberts'  lamps,  318. — Re- 
sults of  experiments  with  Davy -lamp, 
318.  —  Ditto,  Stephenson's,  319.  — 
General  results  of  the  experiments, 
320. 

Plate.  —  Apparatus  used  for  testing 
lamps  at  Killingworth,  i.  310. 

Safety-lamps;  patents  connected  with, 
Appendices  to  vols.  xvii.  to  xxv.,  both 
inclusive. 

Safety-lamps  and  shot  tiring,  by  Win. 
Galloway,  xxiv.  63. — Result  of  experi- 
ments, 67. — Discussed,  67  and  167. — 
Letter  from  G.  C.  Greenwell,  168. 
Safety-valve  (spring) ;  new  form  of  direct 

acting,  by  Thoma*  Adams,  xxi.  285. 

Plate. — 46.  Section  of  valve,  xxi.  285. 
Saint,  G.,  elected  April  11,  1874. 
Salt    (Rock)   discovery  of,  in  the  new  red 

sandstone  at  Middlesbro',  by  J.  Marley, 

xiii.  17. — Analysis  of  the  brine,  18. — 

Impossible  to  ascertain  area  of  deposit, 

18. — Section    of    strata  sunk    through, 

19. — Description    of    Mather's    boring 

machine,  22. — Discussed,  92. 

Plate.  —  Drawing  of  Mather's   boring 
machine,  xiii.  23. 
Salts  and  minerals  found  in  coal-pits,  xiii. 

219,  225. 


SCREENING. 

Sanderson,  R.  B.,  elected  1853,  died  1876; 

on  council  1872-3 ;    contributed  a  paper, 

On  Air- Vessels  in  Pumping- Engines  and 

the  means  of    replenishing  them,    xxi. 

115. 
Sandeksox,  T.,  elected  Aug.  7, 1862 ;  died 

1872. 
Saxdfokd,   W.    G.   C,  elected  graduate 

Sept.  4, 1869  ;  resigned  1871. 
Sandstone,  Sydney;  vi.28. — Coal  under  the 

new  red,  viii.  1 42, 155,  xiii.  87. — Rhynd's 

Geology,  viii.  157. — Gibson's,  158. — De- 
stroyed in    upcast  shafts,   xi.  24.— Old 

red,  Dumfriesshire  and  Cumberland,  66. 

— Old  red,  xxiii.  225. 
Sann;  map  of  the  valley  of,  iv.  106. 
Sawvbe,  A.  R.,  elected  student  Dec.  6, 

1873. 
Sawyers,  W.  G.  elected  1856,  resigned 

1862. 
Scakth,  R.  W.,  elected  student  Dec.  4, 

1875. 
Scakth,  W.  T.,  elected  April  4,  1868. 
Schier,  H.,  elected  student  Dec.  4,  1875. 
Schiller,  M.,  donation  of  plans  and  maps 

of  Prussia,  xii.  45. 
Scientific  education  ;  Committee  appointed 

to  confer  with  University  of  Durham, 

xix.  40. 
Scotland;  carboniferous  formation  of,  by 

James  Geikie,  xx.  131. 
Scotland;  Shipment  of  coal  from,  in  1860, 

x.  68. 
Scott,  A.,  elected  Dec.  7,  1867. 
Scott,  C.  P.,  elected  student  April  11, 

1874. 
Scott,  G.,  elected  1861,  resigned  1865. 
Scott,  W.,  elected  student  March  4, 1876. 
Scott  Lane  Pit;  endless-rope  system   at, 

xvii.  (Appendix  1)  111. 
Scoulajb,  <;.,  elected  .Inly  2,  1872. 
Screening  and  loading  coals ;  a  new  and 

improved  method  of,  by  Robert  Miller, 

xxi.  295. 

Plates. — 47.  View  of  Hick's  apparatus. 
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SCREMERSTON. 

—48.  Section  of  bars,  view  of  lower 
end  of  screen-frame,  xxi.  294. 

Scremerston  ;  view  of  coast  near,  ix.  212. 

Screw  steamers;  effects  of,  on  the  coal 
trade,  xii.  194. 

Scroll-drum  ;  paper  on,  by  George  Fowler, 
xxi.  85. 
Plates.— 23,  24.  Diagrams,  xxi.  85. 

Scum-pipe  in  boilers ;  benefit  of,  xi.  54. 

Seaham  winning,  v.  117. — -Tail-rope  sys- 
tem at,  xvii.  (Appendix  1)  13. 

Seams;  thickness  of  those  workable  in 
North  of  England  coal-field,  ii.  277. 

Seaton  Burn  Colliery ;  pillar  working  at, 
ix.  27. — Boiler  explosion  at,  xi.  27. — 
Do.  underground,  48. —  Sediment  col- 
lector in  boilers  at,  54. 

Seaton  Delaval;  haulage  experiments  at, 
v.  71. — Evaporating  power  of  boilers  at, 
104. — Tail-rope  system  at,  xvii.  (Appen- 
dix 1)  23. 

Seaton  -winning,  v.  117. — Engine  power 
at,  123.— Tubbing  at,  128. 

Secrecy  or  publicity  of  examinations,  by 
R.  F.  Martin,  xxiv.  39. 

Secretary:  E.  Sinclair  appointed,  i.  2. — 
Retires,  ii.  256.  —  T.  Doubleday  ap- 
pointed, ii.  256. — Paid  Secretary  sug- 
gested, ix.  66,  233.  —  Duties  defined, 
233. — Referred  to  a  committee,  252. — 
R.  Howse  appointed  assistant,  xii.  146. 
— W.  Cochrane  on  duties  of  Secretary, 
xvi.  23.- — Committee's  report,  101. — 
Resignation  of  T.  Doubleday,  101. — 
T.  W.  Bunning  appointed,  128. 

Sections  and  Boeings  at — 

Acadia    and    Inter-Colonial    Collieries, 

xviii.  125. 
Adelsberg,  grotto  of,  iv.  106. 
Aid  Crag  bore-hole,  xxii.  130, 
Aid  Crag,  new  winning,  July,  1847,  xxii. 

122. 
Aid  Pit,  Ridsdale,  xi.  107. 
Aiket  Muir,  near  Comlongon,  xi.  66. 
Allenheads,  xiii.  187. 
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American  Anthracite,  Plates  47  and  48, 
vol.  xxv. 

Annesley  Colliery,  xxi.  25. 

Antimony  vein,  Cumberland,  xi.  66. 

Archer  Beck  Burn,  xi.  70. 

Archibald,  North  America,  strata  north 
of,  xiii.  37. 

Ashton  New  Pit,  x.  100. 

Aspatria,  Cumberland,  viii.  152. 

Australian  coal  pits  and  bore-holes,  vi. 
39. 

Bascoup  Pits,  Plates  18  and  19,  vol.  xxiii. 

Bedminster  Pit,  x.  100. 

Belgium  centre  coal-basin  (probable), 
Plate  53,  vol.  xx. 

Berwick  Hill,  ix.  196. 

Blackside  Pit,  Talkin  Colliery,  Cumber- 
land, viii.  148. 

Block  House  seam,  xix.  145, 146. 

Bolton  Old  Colliery,  Cumberland,  viii. 
152. 

Boulardarie,  seam  north  of,  xix.  157. 

Brayton,  Cumberland,  viii.  151. 

Broadgate  Fell,  xxii.  125. 

Broadwood  Quarries,  Plate  37,  vol.  xxi. 

Broughton  Moor,  Cumberland,  viii.  150. 

Bull  coal  vein  strata,  Somerset,  ii.  258. 

Bulman  and  Weston  seams,  to  Scre- 
merston Hill,  ix.  220. 

Burnswalk  Hill  Quarry,  xi.  68. 

Burnwood  coal,  North  Staffordshire,  ii. 
242. 

Byre  Burn  coal-seams,  xi.  74. 

Camerton,  Cumberland,  viii.  150. 

Canoubie  coal-field,  xii.  158,  xiii.  44. 

Canonbie  coal  strata,  xi.  79. 

Canoubie  Colliery,  viii.  158. 

Cape  Breton,  strata  at,  xxiii.  170. 

Cape  Breton,  various  sections  at,  xxiv. 
17S. 

Caroline  and  Jane  Pits,  Durham,  xiii. 
212. 

Caythorpe,  xxiv.  28. 

Chiegnecto  Colliery,  xix.  118. 

Cilli  coal  seam,  iv.  106. 
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Cleator  Moor,  Cumberland,  viii.  153. 
Cleveland  Main,  v.  180. 
Close  Burn,  viii.  156. 
Clyde  Colliery,  xix.  144. 
Coedtalon  and  Bromfield,  xix.  78. 
Calling's  Pit;  seams  at,  xix.  186. 
Coppa  Colliery  ;  cannel  seam  at,  xix.  78. 
Cross  Fell,  Plate  70,  vol.  xxv. 
Crossby  Colliery,  Cumberland,  viii.  145. 
Crummock  Old   Colliery,  Cumberland, 

viii.  152. 
Dalbousie  Pit,  Pictou,  main  seam,  xxii. 

143. 
Dearham,  Cumberland,  viii.  151. 
Dearliam  (Walker's),  Cumberland,  viii. 

151. 
Derbyshire,  x.  119,  Plate  70,  vol.  xxv. 
Diamond   drill,    strata   bored   through, 

Plates  36  to  42,  vol.  xxiii. 
Dipton  Colliery,  ix.  20. 
Dovenby  Hall,  Cumberland,  viii.  151. 
Drury's    Parson's    Close,    Cumberland, 

viii.  152. 
Duchess  Quarry,  Merrybent ;  limestone 

at,  Plate  39,  vol.  xxi. 
Duckett  Hill  Quarries ;  great  limestone 

at,  Plate  38,  vol.  xxi. 
Engine  Pit,  Caledonia  Colliery,  xix.  142. 
Esk  River,  Cleveland,  v.  179. 
Eston  Colliery,  x.  100. 
Eston  Nab,  Rosedale,  vii.  87. 
Ewenrigg    or    Ellenborough,    Cumber- 
land, viii.  150. 
FelLx  Kirk,  Rosedale,  vii.  86. 
Felkington  New  Pit,  ix.  196,  218. 
Fenwick  Pit,  ix.  196. 
Forcett   Limestone   Quarry,  Plate   38, 

vol.  xxi. 
Forster  Pit,  xix.  123. 
France;  secondary  iron  ores  of,  Plate  40, 

vol.  xxv. 
Frosterley  Quarries  ;  great  limestone  at, 

Plate  36,  vol.  xxi. 
Fryupdale,  Rosedale,  vii.  86. 
Gabucha,  near,  xxiv.  10,  11. 


SECTIONS  AND  BORINGS. 
Gabucha,  coal  at,  xxiv.  152. 
Gatherick  Colliery,  ix.  196,  224. 
Gilcruix,  Cumberland,  viii.  151. 
Glace  Bay  Colliery,  xix.  141. 
Glendower    Colliery,    North    America, 

xiii.  34. 
Grande  Hornu,  Plates  23  and   24,  vol. 

xxiii. 
Grande  Moulin,  Plate  25,  vol.  xxiii. 
Great    Whittington ;    strata    at,    xxiv. 

160. 
Greenlawalls  Colliery,  ix.  196,  222. 
Grey  Southern,  Cumberland,  viii.  151. 
Grosmont,  Rosedale,  vii.  86. 
Hambleton   to   Park   Beck,  Cleveland, 

v.  206. 
Harbour  seam,  xix.  141. 
Hareshaw    and   Redesdale   Ironworks; 

strata  at,  xxii,  125. 
Harrington,  Cumberland,  viii.  150. 
Heath  Colliery,  South    Stafford,  thick 

coal,  x.  184. 
Hester  Pit,  Hartley,  Northumberland, 

xi.  143. 
Holborn  Colliery,  ix.  196. 
Hub  seam,  xix.  140. 
Hutton  Low  Cross,  Cleveland,  v.  192. 
Inch  Bore-hole,  xi.  79. 
Inch,  Netberby,  Cumberland,  viii.  141. 
Indiana  coal-measures,  xxv.  156. 
Ingraham  Pit ;  seams  at,  xix.  156. 
Ironstone  Mines,  South  France,  v.  34. 
Irvine  Burn,  Esk,  xi.  69. 
Jack  Tar  Pit,  Scremerston,  ix.  214. 
Joggins  Shore ;  strata  on  south  side  of, 

xix.  115. 
Kingswood  Pit,  x.  100. 
Kiselowski ;  strata  at,  xxiv.  10. 
Kitching   and  Garbutt's    deposits,  xix. 

200. 
Liddle  River,  xi.  82. 
Limekiln    Edge    Quarry,   Cumberland, 

xi.  68. 
Lincolnshire  ironstone  beds,  xxiv.  23. 
Lingan;  seam  at,  xix.  149,  151" 

O 
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Linnbridge     Ford,     near      Kirkleaton 

(1793),  xi.  66. 
Lithwinsk;  strata  at,  xxiv.  10. 
Lloyd's  Cove  Scam,  xix.  155. 
Low  Fogrigg ;  strata  at,  xxiv.  135. 
Low  main,  at  Cramlington,  viii.  101. 
Lundhill  Colliery,  v.  231. 
Macgregor  and  Stella  seams,  xix.  124. 
Mein  Water ;  strata  at,  xi.  87. 
Micklam,  Cumberland,  viii.  150, 
Middlesbro'  (to  find  salt),  xiii.  19. 
Midlothian  district,  xi.  134. 
Mid-Nortbumberland,  Plate  70,  vol.  xxv. 
Newcastle  and  Glasgow  coal-field,  viii. 

187. 
Newcastle  and  Yorkshire  coal-field,  viii. 

189,  198. 
Newfoundland,    four-feet    seam,    xxiii. 

173. 
North  Northumberland,  Plate  70,  vol. 

xxv. 
Nova  Scotia ;  strata  at,  xiv.  15,  xix.  115. 
Oakshaw  Colliery,  Plate  6,  vol.  xi. 
Ohio  coal-measures,  xxv.  163. 
Park  Beck  to  Hambleton,  v.  206. 
Park-field  Pit,  Bristol,  x.  100. 
Pennsylvania  coal-measures,  xxv.  165. 
Penton  Linns  (River  Liddle),  xi.  70. 
Penton;  Railway  Cutting  at,  xi.  73. — 
Ditto  at  Mein  Water,  xi.  87.— Ditto 
at  Kirtle  Water,  xi.  87. 
Pictou,  xix.  128. 
Pictou  coal-field,  xxii.  112. 
Port  Hood;  seam  at,  xix.  137. 
Priestcroft,  Cumberland,  viii.  152. 
Raisley  Hill  High  Quarry,  xxi.  39. 
Raisley  Hill  Low  Quarry,  xxi.  37. 
Randolph  Tunnel,  North  America ;  strata 

near,  xiii.  38. 
Redesdale,  seventy-fathom  Pit,  xi.  108. 
Redesdale  Colliery,  xxii.  120. 
Redesdale   Ironworks;   metals  on  steel 

near  the,  xxii.  127. 
Repentance  Hill,  Hodham  Castle  (1791), 
xi.  66. 


SECTIONS  AND  BORINGS. 

Rhos    Esmor;    linn. stone  formation  at, 

xxv.  100. 
Riccarton  Junction,  xiii.  43. 
Rockcliff,  Cleveland,  v.  177. 
Rosedale  Abbey,  Cleveland,  v.   207. — 
Ditto,  dyke  at,  vi.  17. — Ditto,  iron- 
stone, 17. 
Rosedale  Bore-holes,  vii.  91, 92.— Ditto, 
west  side,  98. — Ditto,  near  Grosmont, 
98. 
Rosedale  Cliff,  Cleveland,  v.  197. 
Rowhurst  coal,  North  Staffordshire,  ii. 

241. 
Russian  coal-field;  across  a  portion  of 

the  central,  Plate  3,  vol.  xxiv. 
Ryhope ;  level  in  under-sea  coal-work- 
ings, Plate  20,  vol.  xxi. 
Sars-Longchamps   pits,   Plate  20,   vol. 

xxiii. 
Sars-Longchamps  and  Bouvy  coal-field, 

Plate  33,  vol.  xxi. 
Scotland,  Plate  35,  vol.  xx. 
Scranton,  North  America;  strata  near, 

xiii.  35,  36. 
Scremerston  Colliery,  ix.  196. 
Scremerston  Hill  to  Bulman  and  Wes- 
ton seams,  ix.  220. 
Shoreswood  Pit,  ix.  196,  216. 
Silverdale,   North    Staffordshire;    west 
side   of  basin,  ii.   247. — Ditto,  near 
Burslem,  ii.  249. 
South  Northumberland,  Plate  70,  vol. 

xxv. 
South    Northumberland ;  "  Little  lime- 
stone," &c,  Plate  15,  vol.  xxiv. 
South  Wales ;  "  Big  and  Little  Rock," 

Plate  46,  vol.  xxiii. 
Springwell  district,  xix.  119. 
Staithes,  Cleveland,  v.  196. 
Stanhope  Quarry;  limestone  at,  Plate 

35,  vol.  xxi. 
Stella  seam,  xix.  124. 
St.  Clair,  North  America;  strata  near, 

xiii.  38. 
St.  George  Colliery,  xix.  118. 
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Success  Engine  Pit,  xix.  123. 
Swainby  .Mines,  v.  204,  vii.  87. 
Sydney  coal-field  ;  strata,  Plate  35,  vol. 

xxiv. 
Tchulkovo ;  strata  at,  xxiv.  5. 
Towarkowo,  xxiv.  5. 
Tracey  bed,  xix.  147. 
Tula  district ;  strata,  Plate  4,  vol.  xxiv. 
Victoria  Colliery  lower  seam,  xix.  117. 
Wellington  Pit,  Whitehaven,  viii.  149. 
Wensleydale,  Plate  70,  vol.  xxv. 
West  Dyke,  xix.  200. 
West  Virginia  coal-measures,  xxv.  163. 
Wetheral,  Cumberland,  xiii.  88. 
Yorkshire ;  strata  in,  xi.  138. 
Sections  thbofgh  countky — 
Avon ;  northern  side  of  river,  x.  98. 
Bellingham  to  Hareshaw,  xi.  110. 
Belsay  to  Mootlaw,  Plate  14,  vol.  xxiv. 
Besseges  to  Molieres,  South  France,  v. 

30. 
Burradon  to  Whitley,  viii.  32. 
Burtonhead  to  Swainby,  v.  202. 
Canonbie  coal-field,  xi.  77. 
Canonbie  to  Plashetts,  xi.  117. 
Carr's  Cragg  to  High  Force,  Plate  40, 

vol.  xxi. 
Cart's   Bog  Colliery  to  Sewingshields, 

Plate  43,  vol.  xviii. 
Castle  Eden  to  Eston  Nab,  v.  219. 
Cheviot  Hills,  across,  xi.  118. 
Coquet  to  South  Wingate,  xii.  158. 
Crag  Lough  to  south  of  Willimontswyke, 

Plate  43,  vol.  xviii. 
Cramlington  to  Hester  pits,  viii.  32. 
Cranberry   Head  to    Stubbard's   Point, 

xix.  152. 
Dolphington  Hill  to  Stublick  Dyke,  xi. 

120,  xii.  158. 
Durham  magnesian  limestone  district, 

v.  117,  119. 
Durham  wash  deposit,  xiii.  72. 
Elvet  to  Old  Durham  Collieries,  Dur- 
ham, xiii.  78. 
Eston  Hills,  Cleveland,  v.  188,  202. 


SECTIONS  THROUGH  COUNTRY. 
Eston  Nab  to  Castle  Eden,  v.  219. 
Firth  of  Forth  to  t lie  Tees,  xii.  149. 
Flamborough  Head  to  Whitby,  v.  199. 
Framwellgate  to  Grange  Collieries,  Dur- 
ham, xiii.  77. 
Frodi'.igham,  Country  cast  of,  Plate  9, 

vol.  xxiv. 
Gelt  River  to  the  Tyne,  viii.  147. 
Glendue  to  Low  Teppermoor,  Plate  44, 

vol.  xviii. 
Gloucestershire   and   Somersetshire,  ii. 

258. 
Grange  Collieries  to  Framwellgate,  xiii. 

77. 
Hareshaw  to  Bellingham,  xi.  110. 
Hartlepool  to  Castle  Eden,  v.  219. 
Hartlepool  to  Old  Durham  Pit,  xiii.  208. 
Hartlepool  coast  to  Whitby,  v.  195. 
Hester  Pits  to  Cramlington,  viii.  32. 
High  Force  to  Can's  Cragg,  Plate  40, 

vol.  xxi. 
High  Level  Bridge;  the  Tyne  at,  xiii.  83. 
Hill  Head  to  the  Tyne,  Plate  14,  vol. 

xxiv. 
Hownes   Gill   to    Monkwearmouth,  xii. 

158. 
Kibblesworth  to  Team  Collieries,  Dur- 
ham, xiii.  74. 
Kielder  district,  xi.  111. 
Lackawanna  coal  district,North  America, 

xiii.  25. 
Liverpool  to  Woolongong,  New  South 

Wales,  vi.  31. 
Low  Moor  better  bed  and  the  millstone 

grit,  xi.  141. 
Low  Tepperinoor  to  Glendue,  Plate  44, 

vol.  xviii. 
Lumley  to  Red  Rose  Hall,  xiii.  76. 
Midlothian  coal-field,  xi.  125. 
Molieres  to  Besseges,  South  France,  v.30. 
Monkwearmouth    to    Hownes   Gill,   xii. 

158. 
Mootlaw  to  Belsay,   Plate  11,  vol.  xxiv. 
North  Tyne  to  Stublick  Dyke,  xi.  115. 
Northumberland,  N.,  various,  ix.  196. 
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Old  Durham  Pit   to  Elvet,  xiii.  78  — 

Ditto,  to  Hartlepool,  208. 
Oughton  Borehole  to  North  Seaton  Col- 
liery, xiii.  208. 
Pentland  Hills  to  the  Tees,  xi.  120,  xii. 

158. 
Plashetts,  xi.  104,  112. 
Plashetts  to  Canonbie,  xi.  117. 
Radstock ;  through  the  faults  at,  ii.  259. 
Red  Rose  Hall  to  Lumley  Pits  Durham, 

xiii.  76. 
Resolution  to  Seaton  Pit,  Durham,  xiii. 

206. 
Rodosta  coal  district,  Turkey,  iii.  68. 
Rosedale  Hills,  vii.  90. 
Rosedale  Vale,  vii.  85. 
Seaham   (North)   Colliery   to  Oughton 

Borehole,  xiii.  208. 
Seaton  to  Resolution  Pit,  xiii.  206. 
Sewingshields  to  Cart's   Bog   Colliery, 

Plate  43,  vol.  xviii. 
Shield-on-the-Wall  to    Stublick,  Plate 

44,  vol.  xviii. 
Somersetshire  and  Gloucestershire,  ii.  258- 
South  Wingate  to  Coquet,  xii.  158. 
Stubbard's  Point  to   Cranberry   Head, 

xix.  152. 
Stublick  to   Shield-on-the-Wall,  Plate 

44,  vol.  xviii. 
Stublick  Dyke  to  Dolphington  Hill,  xi. 

120,  xii.  158.— Ditto  to  head  of  North 

Tyne,  xi.  115. 
Swainby  to  Burton  Head,  v.  202. 
Team  Colliery  to  Kibblesworth,  xiii.  74. 
Tees  to  Firth  of  Forth,  xii.  149. 
Tees  to  Pentland  Hills,  xi.  120,  xii.  158. 
Tindale  Fell  to  Tynemouth,  xi.  115. 
Tweed  to  the  Tyne,  xi.  115. 
Tyne  to  the  Gelt,  viii.  147. 
Tyne  at  High  Level  Bridge,  xiii.  83. 
Tyne  (the)  to  Hillhead,  Plate  14,  xxiv. 
Tyne  to  the  Tweed,  xi.  115. 
Tynemouth  to  Tindale  Fell,  xi.  115. 
Wales,  New  South,  vi.  44. 
Whitby  to  Flamboro'  Head,  v.  199. 


SHAFTS. 

Whitby  to  Hartlepool,  v.  195. 
Whitehaven,  along  coast,  viii.  154. 
Whitley  to  Burradoii,  viii.  32. 
Willimontswyke    (south    of)    to    Crag 

Lough,  Plate  43,  vol.  xviii. 
Wingate  (south)  to  Coquet,  xii.  158. 
Woodifield  royalty,  viii.  87. 
Woolongong  to  Liverpool,  New  South 
Wales,  vi.  31. 

Seddon,  J.  F.,  elected  graduate  June  1, 
1867 ;  member  1870. 

Seddon,  W.,  elected  Oct.  5,  1865. 

Sediment  collectors  in  Seaton  Burn  boilers, 
xi.,  54. 

Selenitic  Plaster;  by  Dr.  David  Page, 
xxiv.  152. 

Sewell,  W.,  elected  1855,  resigned  1857. 

Seymour,  A.,  elected  1856,  resigned  1858. 

Seymour,  M.,  elected  1856,  resigned  1858. 

Seymour,  T.  M.,  elected  student  Dec.  4, 
1875. 

Shafts ;  resistance  of  air  in,  iii.  332. — 
Strength  of  tubbing  in,  ix.  175. — Desi- 
rability of  having  two,  xii.  4. 

Shafts,  upcast;  lowering  of  temperature 
in,  iii.  362. — Temperature  of,  iv.  15; 
vi.  143. 

Shafts,  upcast ;  on  the  relative  position  of, 
and  the  loss  of  temperature  in  the  same, 
by  J.  A.  Longridge,  iv.  147. — Integra- 
tion of  the  expression  in  section  (35),  by 
C.  A.  Brooks,  182.— Thematic  index,  185. 
Plate. — Diagram,  showing  loss  of  tem- 
perature in  upcast-shaft  at  Marley 
Hil  Colliery,  iv.  147. 

Shafts,  upcast;  injurious  action  of  the 
gas  on  iron  in,  by  J.  Daglish,  viii.  179. 

Shafts,  upcast ;  destructive  action  of  gases 
in,  by  J.  Daglish,  xi.  19. — Surface  of 
metal  tubbing  changed  by  exposure  to 
gases,  19.  —  Analysis  of  the  iron  so. 
changed,  20. — T.  Spencer's  report  to  the 
New  River  Gas  Co.,  21.— Prof.  C.  Cal- 
vert's analysis  of  graphite  of  cast  iron, 
21. — Analysis   of   iron   exposed  to   the 
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water  in  Pendleton  Colliery,  22. — 
Paper  read  before  Manchester  Philo- 
sophical Society,  by  E.  W.  Binney,  22. 
— Analysis  of  cast  iron,  by  Abel  and 
Bloxam,  22. — White,  instead  of  grey 
metal  should  be  employed,  23. — Various 
methods  to  prevent  deleterious  action, 
23. — Porosity  of  calcined  fire -clay,  24. 
— Sandstone  quickly  destroyed,  24. — 
Ransom's  soluble  glass  tried  by  Hetton 
Coal  Co.,  25. — Stones  boiled  in  tar,  25. 
— Mode  of  covering  at  Cochrane  &  Co.'s, 
Dudley,  26. — Discussed,  xii.  25. 

Shafts,  upcast;  and  their  heated  air  cur- 
rents, by  R.  Heckels,  xiii.  53. 
Plate. — Drawing,  illustrative  of,  xiii.  53. 

Shallis,  F.  W.,  elected  April  6,  1872. 

Shaw,  J.,  elected  Nov.  6,  1875. 

Shaw,  W.,  Jun.,  elected  June  3,  1871. 

Sheaves  for  haulage  purposes;  cost  of 
maintaining,  xvii.,  App.  1,  174. 

Shelfobd,  W.,  elected  Feb.  5,  1876. 

Sheppabd,  F.  C,  elected  Nov.  6,  1872; 
resigned  1874. 

Sheppebdson,  E.  H.,  elected  1861,  re- 
signed 1862. 

Sheeaton,  F.,  elected  graduate  June  6, 
1868 ;  resigned  1872. 

Sheeboene,  J.,  elected  Dec.  4,  1875. 

Shiel,  John,  elected  May  6,  1871. 

Shield,  H.,  elected  March  6,  1862. 

Shildon  Lodge  Colliery;  pillar  working 
at,  viii.  93,  94. — Calow's  safety-cage  at, 
xv.  108. 

Shipley  Colliery ;  Long- wall  system  at,  x. 
126. 

Shippebdson,  E.,  elected  hon.  member 
1853  to  1862.— Donation  of  £20,  i.  7. 

Shipping  and  conveying  coal;  capital  em- 
ployed in,  iv.  69. 

Shireoaks  Colliery ;  endless-rope  system  at, 
xvii.,  App.  1,  96. 

Shone,  I.,  elected  1858. 

Shoet,  J.  T.,  elected  student  Dec.  5, 1874. 

Shoetbede,  T.,  elected  April  3,  1856. 


SIMPSON. 

Shot-firing  and  safety -lamps;  by  W.  Gal- 
loway, xxiv.  63. 

Shotley  Bridge ;  mineral  wax  or  grease  at, 
xii.  206. — Ten-band  of  ironstone  at,  xiii. 
112.  —  German  colony  of  iron-workers 
at,  119. 

Shotton  Colliery;  winning  through  quick- 
sand at,  v.  57. 

Shute,  C.  A.,  elected  1861,  resigned  1863 ; 
re-elected  April  11, 1874. 

Shuylkill  district,  North  Ameiica;  col- 
lieries in,  xiii.  32. 

Siberia ;  gold  washing  at,  xxiv.  17. 

Signal  indicator;  Cooke  and  Ramsey's, 
xix.  21.— Discussed,  24,  98. 

Plates. — 7.  Dial  face. — 8.  Interior  ar- 
rangements, xix.  21. 

Signals  (electric),  on  underground  engine- 
planes  ;  by  William  Lishman,  xxiv.  165. 

Silkstone  seam,  Strafford  Main  Colliery; 
workings  in,  xvii.  43,  xxv.  23. 

Silkstone  seam,  Strafford  Main  Colliery ; 
dislocations  in  the  thill,  etc.,  xxv.  23. 

Silkstone  and  Barnsley  coal-seams;  by 
Professor  A.  H.  Green,  xxv.  13. 

Silurians  of  Dumfriesshire,  xi.  66. 

Silver;  H.  L.  Pattinson's  method  of  ex- 
tracting from  lead,  xiii.  197. 

Simonburn  Pit,  Elsecar  Colliery;  ventil- 
ating fan  used  at,  xi.  92,  98,  xii.  27. 

Simpson,  George,  On  mineral  excavating 
machinery,  xx.  159. 

Simpson,  J.,  elected  graduate  Dec.  6, 1866; 
member,  1867. 

Simpson,  J.,  elected  Mar.  3,  1873. 

Simpson,  J.,  elected  April  3,  1875. 

Simpson,  J.  B.,  elected  Oct.  4,  1860 ;  on 
council  1862  to  date;  contributed  on 
the  following  subjects: — On  a  direct- 
acting  pumping  engine  at  Towneley  Col- 
liery, xv.  157. — On  the  duty  of  Cornish 
and  other  pumping-engines,  xix.  201. — 
Discussed,  219.— Translation  of  M.  F.  L. 
Cornet's  and  M.  Briart's  paper,  On 
natural  pits  in  the  coal-measures  of  Bel- 
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gium,  xxiii.  67. — On  the  coal- fields  and 
mining  industries  of  Russia,  xxiv.  3. 
Simpson,    J.   H.,   elected   1862,   resigned 

1863. 
Simpson,  L.,  elected  1855,  died  1875. 
Simpson,  R.,  elected  Aug.  21,  1852. 
Simpson,  R.,  elected  Dec.  4,  1875. 
Simpson,   R.   L.,   elected  1861,  resigned 

1864. 
Simpson  and  Hurd's  coal-getting  and  air- 
compressing  machinery,  xxiii.  107. 
Sinclair,  E.,  elected  1857 ;  on  council  1855 
to  1858,  resigned  1862. — Appointed  Se- 
cretary, i.  2. — Retires,  256. 
Sinclair,  E.,  Hatchatine  exhibited  by,  ii. 
102. — Experiments  on  friction  of  trams 
at  Tredegar   Coal  and  Iron-works,  iii. 
259. — Presents   specimen   of    Hematite 
ore,  v.  10. 
Sinclair,  J.,  elected  May  6.  1876. 
Sinking — 

Sinking  coal-mines,  xii.  179. 
Sinking;  patents  connected  with,  Ap- 
pendices to  vols.  xvii.  to  xxv.,  both 
inclusive. 
Sinking  of  pit  shafts  by  boring  under 
water,  as  practised  by  Messrs.  Kind 
and  Chaudron  ;  by  Warington  Smyth, 
xx.  187. — Cost  of  plant,  boring,  tub- 
bing, concreting,  &c,  of  pits,  195. 
— Ditto  Escarpelle  pit,  197. — Advan- 
tages of  the  system,  198. — Discussed, 
199. 

Plates. — 53.  Probable  section  of  the 
centre  coal-basin  of  Belgium. — 54. 
Large    drill  or  cutting   tool.  —  55. 
Small  drill  or   cutting  tool.  —  56. 
Mode  of  tubbing  the  Dahlbusch  pit, 
Westphalia,  xx.  202. 
Sinking   through  the  magnesian   lime- 
stone, at  the  Seaton  and  Seaham  win- 
ning, by  N.  Wood,  v.  117 — Quantities 
of  water  tubbed  back  at  Seaton,  126. 
Plates. — 1.  Map  of  magnesian  lime- 
stone district  in  Durham,  v.  117. — 2. 


SMOKE  PREVENTION. 

Section  of  ditto,  119. — 3.  Applica- 
tion of  engine  power  at  Seaton  win- 
ning, 123. — 4.  Sketch  showing  the 
tubbing  at  Seaton,  138. 
Sinking  through  the  sand  at   Ryhope, 
remarks  on,  by  T.  J.  Taylor,  v.  148. — 
Use  of  piles,  149. 
Sinkings  and  borings,  proposed  record  of, 

xiv.  8. 
Slinn,  T.,  elected  July  2,  1873. 
Small,  G.,  elected  June  4,  1870. 
Smallman,  J.  H.,  elected  1861,  resigned 

1863. 
Smallshaw,  J.,  elected  Nov.  7, 1874. 
Smith,  C,  elected  1856,  resigned  1863. 
Smith,  C.  F.  S. ;  on  the  winning  at  Cinder 

Hill  Colliery,  Nottingham,  x.  149. 
Smith,  C.  J.,  elected  July  2,  1872. 
Smith,  E.  J.,  elected  Oct.  7, 1858. 
Smith,  G.  F.,  elected  Aug.  5,  1853. 
Smith,  H.  N.,  elected  1867,  resigned  1868. 
Smith,  J.,  elected  March  7, 1874. 
Smith,  J.,  jun.,  elected  Feb.  4,  1853  ;  re- 
signed 1871. 
Smith,  R.  A.,  elected  Nov.  7,  1874. 
Smith,  R.  C,  elected  life  member  Dec.  5, 

1874. 
Smith,  T.  E.,  M.P.,  elected  Feb.  5,  1870. 
Smith,  T.  E.,  elected  Dec.  5,  1874. 
Smith,  T.  M.,  elected  Sept.  2,  1871 ;  re- 
signed 1876. 
Smith's  magnetic  steam  water-gauge,  iv. 

42,  xi.  39. 
Smith  and  Vickers'  furnace,  xviii.  53. 
Smoke  Prevention — 

Smoke,  consumption  of ;  experiment  on 
board  the  "  Weardale,"  by  T.  W.  Bun- 
ning,  xviii.  105. 

Plates.  —  Diagrams,  xviii.  106.  — 18. 
Furnace  fitted  with  short  fire-bars 
on  board  the  "  Weardale. — 19  to 
34.  Diagrams  showing  the  smoke 
equivalent. 
Smoke  consumption ;  report  of  com- 
mittee, xviii.  37. 
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SMOKE  PREVENTION. 

Smoke  equivalent  on  board  the  "  Wear- 
dale;"  diagrams  showing,  xviii.  106. 
Smoke;    Act  to  prevent,    (Edward    I., 
1305),  xv.  178. — Mode  of  registering 
at  the  Keyham  experiments,  xiv.  59. 
Smoke  prevention;  O' Regan's  apparatus 
described,  xi.    212. — Galloway's    sys- 
tem, xvii.  63. — Remarks   on,  by  W. 
Lishman,  66. — Various  patents  for  the 
purpose,  by  passing  it  over  hot  fuel, 
67. — Discussed,   68. — Committee  ap- 
pointed to  investigate  the  question,  76. 
Smoke  prevention ;  reports  on  the  ex- 
periments at  Keyham  on  the  use  of 
mixed    Hartley  and    Welsh  coals   in 
marine  boilers,  by  Dr.  Richardson  and 
T.  W.  Bunning,  xiv.  47. 
First  Report. — Description  of  boiler, 
xiv.  47. — Ditto  feed  apparatus,  48. 
— Ditto  coals,  Gellia  Cadoxtau,  Re- 
solven,    Merthyr     Dare,    Wayne's 
Merthyr,  and  West  Hartley,  49. — 
Absolute    calorific   value   of  these 
coals,  -19. — Mode  of  stoking,  49. — 
Mode    of    conducting   the    experi- 
ments, 50. — The  Hartley  coal  ex- 
periments,    51. — Ditto     compared 
with  the  Elswick  experiments,  51. 
— The  Welsh  coal  experiments,  52. 
— Ditto  compared  with  the  Elswick 
experiments,  53. — Experiments  with 
mixed  coal,  53. — Smokeless  charac- 
ter of  the  mixture,  53. — Practice  in 
the  French  Navy,  54.— Weathering 
of  coal,  55. — Analysis  of  Welsh  and 
Hartley  tube  deposit,   55. — Rapid 
disintegration  of  Welsh  coal,  55. — 
Rating    of    stokers,    56. — General 
summary  of  results,  57. 
Second  Report. — Apparatus  employed : 
coals    used :     Nixon's    navigation, 
Powell's    Dufferin,    Davis's   Aber- 
comboy,   Davison's   West    Hartley 
and  Hasting's  Hartley,  xiv.  58,  59. 
— Absolute  calorific  value  of  these 


SOPWITH. 

coals,  59. — Mode  of  conducting  the 
experiments,  59. — Ditto  registering 
the   smoke,  59. — The  Hartley  coal 
experiments,  60. — The  Welsh  ditto, 
61.  —  Advantageous    use    of  short 
bars,  62. — Experiments  with  mixed 
coals,  62. — Ditto  small  coals,  63. — 
Remarks   on  the   stowage  of  coal, 
63.  —  Durability   of    the   Hartley 
coal,   64. — Results   of  the   experi- 
ments, 64. — Experiments  arranged 
according    to    number,    66. — Ditto 
power,  66. — Ditto  speed,  66. 
Plates.  —  Elevation   and   section   of 
boilers  and  feed  apparatus  at  Key- 
ham ;  Ditto  of  boiler  at  Keyham ; 
Drawing  of  perforated  doors  for 
Keyham  boiler;  Ditto  closed  door 
ditto ;  Diagram  showing  the  mode 
of  computing  smoke ;  diagrams  of 
the  twenty-two   first  experiments, 
xiv.    47. — Ditto   thirty-eight    con- 
cluding experiments,  66. 
Smyth,    \V.  W.,  elected  lion,  mem.,  June 
5,  1869 ;  communicated  a  paper,  On  the 
sinking  of  pit  shafts  by  boring  under 
water,  as  practised  by  Messrs.  Kind  and 
Chaudron,  xx.  187. — Discussed,  xxi.  9. 
Sneddon  J.,  elected  July  2,  1872. 
Snowball,  J.,  elected  1866,  resigned  1870. 
Snowdon,  T.,  elected  August  1, 1868 ;  re- 
signed 1871. 
Snowdon,  T.,  elected  Sep.  4,  1869. 
SwoWDONj  W.,  elected  Mar.  4,  1876. 
Some    remarks  on  the  beds  of  ironstone 
occurring  in  Lincolnshire;  by  JohnDag- 
lish  and  R.  Howse,  xxi  v.  23. 
Somerset  east ;  coalfield  of,  ii.  258. 
Sopwith,  A.,  elected  graduate  1864;  mem- 
ber, Aug.  1,  1868. 
SoinviTH,  T.,  F.G.S.,  elected  May  6, 1853; 
contributed  a  paper,  On  the  lead  mining 
disi  rictsof  the  north  of  England,  xiii.  187. 
Sopwith,  T.,  jun.,  elected  graduate  Nov. 
2,  1867 ;  member,  1875. 
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SOS. 

"  Sos,"  a  term  used  in  South  Staffordshire, 

x.  190. 
South  Brancepeth  Colliery;  experiments 

in  coke-making  at,  xxii.  16. — Arrange- 
ment of  ovens  and  flues  at. 

Plates  12  and  13.  Arrangement  of  ovens 
and  flues  for  applying  heat  to  boilers, 
xxii.  20. 
South  Northumberland j  "little  limestone" 

of,  and  its  accompanying  coal,  by  G.  A. 

Lebour,  xxiv.  73. 
South  of  England;  boring  in,  xxiii.  160. 
South  Staffordshire ;  working  the  ten-yard 

seam  in,  x.  183. — Water-works ;  cost  of 

raising  water  at,  xvi.  136. 
South  Tyne  Colliery;  coal-washing  appa- 
ratus at,  xii.  215. 
South    Wales   coal-field,   by    Thomas    E. 

Forster,  xxiii.  197. 
South  Wales  Institute  of  Engineers;  vote 

of  thanks  to,  xxiv.  44. 
Southall,  F.,  elected  Feb.  5,  1876. 
Southern,  E.,  elected  1855,  resigned  1857. 
Southern,  E.  0.,  elected  student  Dec.  5, 

1874. 
Southern,    G.,    elected    1853,    resigned 

1854. 
Southern,  G.  W.,  elected  1854;  on  coun- 
cil   1865-6;  hon.  member  1866;    died 

1874. 
Southern,  J.  M.,  elected  1853,  resigned 

1863. 
Southern,  R.,  elected  Aug.  3,  1865. 
Southern,  W.  J.,  elected  student  Aug.  1, 

1874. 
Southwark   and  Vauxhall  Water-works; 

cost  of  raising  water  at,  xvi.  136. 
Southworth,  T.,  elected  May  2,  1874. 
Spain;  coal  produced  by,  vi.  71. 
Spark,  H.  K.,  elected  1856. 
Sparkes,  C,  elected  Sept.  5,  1868. 
Spear  (broken) ;  cause  of  accident  at  New 

Hartley,  xii.  7. 
Specific  gravity  of  Lackawanna  coal,  xiii. 

28. 


SPRINGWELL. 

'  Spence,  G.,  elected  June  7, 1873. 

Spence,  J.,  elected  July  2,  1872,  resigned 
1874. 

Spence,  J.,  elected  Nov.  7,  1874. 

Spencer,  J.,  elected  Sept.  4,  1869. 

Spencer,  J.;  report  to  the  New  River  Gas 
Company,  xi.  21. 

Spencer,  J.  F.,  elected  Aug.  2,  1866;  on 
council  1866  to  1868;  vice-president 
1868;  resigned  1868. 

Spencer,  J.  P.,  elected  Dec.  5, 1874. 

Spencer,  M.,  elected  Sept.  4,  1869. 

Spencer,  T.,  elected  Dec.  6,  1866. 

Spencer,  W.,  elected  Aug.  21,  1852  — 
Contributed  a  paper,  On  coal-working 
by  pillar,  in  South  Durham  and  Cleve- 
land, viii.  87. 

Splitting  air;  iii.  114,  334. — Tables  show- 
ing results  of,  iii.  129,  131,  133,  135, 
142,  144. — Do.  showing  resistances  of 
each  route  after  the  change,  191. — Dia- 
grams illustrative  of,  vi.  163,  182,  vii. 
14. — Experiments  on,  at  different  col- 
lieries, vii.  145,  197. 

Spontaneous  combustion;  Moira  coal  sub- 
ject to,  x.  164. — Excluding  air  to  pre- 
vent, 167.  —  Discussion  as  to  whether 
pyrites  is  an  agent  in  producing,  168, 
170,  173, 197.— In  South  Wales,  179  — 
At  Killingworth,  181.  —  In  ten-yard 
seam  at  South  Staffordshire,  192. 

Spontaneous  combustion  of  coal  at  sea;  by 
T.  W.  Bunning,  xxv.  107. 

Spooner,  P.,  elected  Dec.  4,  1869. 

Spottiswoode's  estimate  for  printing  Tran- 
sactions, vii.  27. 

Spours,  J.  L.,  elected  April  11,  1874. 

Springs  for  safety-cages ;  formula  for  cal- 
culating, x.  86. — Easily  destroyed,  95. 

Springwell;  performances  of  horses  at, 
underground,  iii.  266,  267.  —  Experi- 
ments on  engine,  292. — Plan  of  working 
at,  vii.  79. — Do.  showing  ventilation, 
110. — Ventilation  experiments,  110,  111. 
— Experiments   on    splitting  air,   111, 
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145,  197. —  Air- ways,  old  and  present, 
xiii.  48,  49. — Diagram  of  air-ways,  xiii. 
48. — Former  air-ways,  49. 
St.    Andrew's    Colliery ;    haulage    experi- 
ments at,  iii.  308. 
St.  George's  Bay,  Newfoundland;  sketch 
of   the  carboniferous  district  of,  xxiii. 
Plate,  35. 
St.  Hilda's  Colliery;  explosion  at,  xv.  53. 
Staffordshire,  North;    coal-mining  in,  ii. 

242. — Ironworks  in,  244. 
Staffordshire,    South ;    working   the   ten- 
yard  seam  in,  x.  183. — Cost  of  raising 
water  at,  xvi.  136. 
Staixtox,  M.,  elected  May  6,  1876. 
Stall  and  pillar  working  in  ten-yard  seam 
in    South    Staffordshire,    x.    188.— Do., 
Park  Colliery,  195. 
Stanhope  Iron  Works,  v.  168. 
Stanmire,  F.,  elected  1853,  resigned  1855. 
Statistics — 

America;  coal  and  iron  trade  in.  iv.  125. 

— Freight  of  coal  to  New  York,  x.  60. 

Barometric  and  meteorological,  vii.  202, 

205. 
Belgium  and  France;  coal  produce  of, 
iv.  287,  296.— Relative  wages  in  Bel- 
gium and  England,  from  1854  to  1863, 
xiii.  57,  61. 
Boiler  explosions,  1800  to  1870;  causes, 

&c,  xx.  53. 
Boring  against  water  in  coal-mines;  cost 

of,  xix.  175. 
Cape  Breton;  coals  raised  annually  in, 

up  to  1874,  xxiv.  210. 
Capital    employed    in    connection   with 
coal  in  the  United  Kingdom,  iv.  69 
to  75. — In  conveyance  of  coal,  69. 
Cleveland;  iron-works  using  the  ore,  v. 
212. — Blast  furnaces  in  district,  220, 
xiii.  14. 
Coal;  Prices  of,  in  the  Northern  coal- 
field,   ii.    191. — Rents,   working,  and 
trading   charges,   195.  —  Number  of 
collieries,  pits,  and   workpeople  em- 
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ployed,  197. — Quantity  raised  annual- 
ly, 203.  —  Quotations  from  Hunt's 
statistics,  iv.  30. — Men  employed  in 
production  of,  in  the  United  King- 
dom, 68,  70. — Capital  employed  in 
conveyance  of ,  69. — Capital  employed 
in  connection  with,  in  the  United 
Kingdom,  69  to  75. — The  trade  in 
America,  125. — Production  in  Bel- 
gium and  France,  287,  296.— Cost  of 
raising  in  France,  v.  31,  35. — Mines 
in  France,  vi.  54. — Trade  in  France, 
49,  72.  —  Coal  produced  in  Great 
Britain  in  1852,  65. — Prussian  im- 
ports, 66. — Value  of  coal  produced  in 
France,  77,  80,  81.— Prices  in  France, 
98,  100,  105.— Coal  remaining  in  the 
Bri^tnl  coal-field,  x.  99,  100.— In  the 
Great  Northern  coal-field,  61. — Yearly 
consumption  in  ditto,  62. — Shipments 
of,  in  1860,  63,  64,  67,  68,  71.— Coals 
brought  to  London,  72. — Coal  remain- 
ing in  Bristol  coal-field,  105. — Coal 
carried  on  the  Stockton  and  Darling- 
ton Railway,  xii.  172. — Coal  carried  on 
the  North  Eastern  Railway  system, 
173. — Coal  produced  in  Northumber- 
land and  Durham  in  1861, 198. — Cost 
of  leading  for  one  year  at  Marley  Hill, 
xv.  87.  —  Ditto  ditto  per  ton  per 
mile,  88.  —  Prices  in  England  in 
1402,  181 ;  in  1536,  183.— Vend  of 
coal  in  1609  and  1616,  187.— Stan- 
dard measures  used  by  the  trade  in 
Northumberland  and  Durham,  230. — 
Modes  of  working,  xviii.  24,  27. — 
Health  u{  miners,  180. — Wages  of 
miners,  181. — Population  of  the  North 
of  England,  181. — Yield  of  coal  ditto, 
182. — Coal  raised  and  shipped  in  Nova 
Scotia  from  1827  to  1869.  xix.  166.— 
Distribution  of  sales  in  Nova  Scotia, 
1866  to  1869,  167.— Raised  in  each 
county  of  Nova  Scotia  from  1866  to 
1869,   167. — Weights  and   measures, 
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177.— Extent  of  British  coal-fields, 
xxii.  52" — Existing  in  the  kingdom 
and  its  probable  duration,  56. — Quan- 
tity taken  from  South  Wales,  xxiii. 
199.— Shipments,  exports,  &c.,  200. — 
Raised  since  1860,  201. — Shipped  in 
1872,  202. — Quantities  wrought  and 
umvrought,  218. —  Imports  and  ex- 
ports, 242. — Used  in  manufacture  of 
pig  iron,  2-11. — Production  and  con- 
sumption in  Russia,  xxiv.  13. — Rate 
of  production,  1830  to  1871, 13.— Im- 
ports from  England,  14.  —  Raised 
annually  at  the  several  collieries  in 
the  Sydney  coal-field,  Cape  Breton 
County,  up  to  year  ending  1874,  210. 
Coke;  cost  of  production  of,  viii.  127 

to  135. 
Collieries;  number  of,  in  the  Northern 
coal-field,  ii.  197. — List  of,  in  France, 
vi.,  73. 
Durham;    coal  produced   in    1861,   xii. 
198.— Produce  of  lead  from  1845  to 
1862,  xiii.  199. — Standard  coal  mea- 
sures of  capacity,  xv.  230. 
France  ;  production,  iv.  287,  296. — Cost 
of  raising  coal  in  South  of,  v.  30,  35. 
— Cost  of  making  iron  in,  34,  35. — 
Coal  trade  in,  vi.  49,  72. — Produce  of 
iron,  95. — Mines   in,   73. — Prices  of 
coal  in,  98, 100,  105. 
Gateshead;  population  of,  xxiv.,  88. 
Iron;   American   trade    in,    iv.  125. — 
Prices  of,  from  1805  to  1855,  101.— 
Cost  of  working  in  America  by  Whip- 
ple's process,   136. — Cost  of  making 
in  France,  v.  34,  35. — Works  using 
Cleveland  ore,  212. — Blast  furnaces 
in  Cleveland  district,  220. — Produce 
of,  in  France,  vi.  95. — Manufacture 
of  pig,  xiii.  147. — Puddling  furnaces, 
152. 
Lead;  produce,  from  1845  to  1862,  in 
Durham,  Cumberland,  and  Northum- 
berland, xiii.  199. 
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London ;  coals  brought  to,  x.  72. — Coal 
trade  in  1367,  xv.  180. — Taxes  on  coal 
for  re-building,  194. 

Newcastle ;  population  of,  xxiv.  88. 

North-Eastern  Railway ;  coal  conveyed 
by,  xii.  173. 

Northumberland ;  quantity  of  coal  in  en- 
tire field,  x.  61. — Yearly  consumption 
of,  62.— Shipments  of,  63,  64.— Coal 
produced  in,  xii.  198. — Produce  of 
lead  in,  xiii,  199. 

Nova  Scotia ;  coals  raised  from  1827  to 
1869,  xix.  166. — Distribution  of  the 
sales  of  coal  from  1866  to  1869,  167. 
— Quantity  of  coal  raised  in  each 
county  in  1866-7-8,  69,  167. 

Prices  and  cost;  of  coal  of  Northern 
coal-field,  ii.  191.— Of  iron  from  1805 
to  1855,  iv.  101. — Of  making  iron  by 
Whipple's  process,  136. — Of  raising 
in  France,  v.  31,  35.— Of  coal  in 
France,  vi.  98, 100,  105.— Of  produc- 
tion of  coke,  viii.  127  to  135.— Of 
leading  coal  at  Marley  Hill,  xv.  87, 
88.— In  England  in  1402  and  1536, 
xv.  181,  183. 

Prussian  imports  of  coal,  vi.  66. 

Pumping ;  cost  of,  xv.  19, 132,  157,  xvi. 
135,  136. 

Russia ;  wages,  xxiv.  6, 12. — Production 
and  consumption  of  coal,  13. — Quan- 
tity of  coal  imported  from  England, 
14.  —  Population,  14. — Railways,  15. 
— Ironstone,  16. — Mineral  production, 
16. — Persons  employed  in  mining 
industry,  mineral  imports,  IS. 

South  Wales,  xxiii.  197. — Quantity  of 
coals  sent  to  London,  199. — Quantity 
of  pig-iron  made,  200. — Exports,  200. 
— Coal  raised,  201. — Collieries  at  work 
in  1872,  201.— Patent  fuel  shipped, 
201,  202.— Coal  shipped  in  1872,  202. 
—  Shipments  from  Cardiff,  203. — 
Coal  wrought  and  unwrought,  218. — 
Deepest   working  pits,  219. — Guibal 
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fans  at  work,  223.— Waddle  fans  at 
work,  223.— Division  of  labour,  227. 
— Winding-engines,  228. — Puuiping- 
engines.&c,  230.--  Coke-ovens,  231. — 
New  winnings,  233.— Imports,  236.— 
Docks,  237. — Exports  and  imports, 
238.— Trade  at  Bute  Docks,  239.— 
Railway  Traffic,  240.— Furnaces,  244. 
— Mills  and  forges,  245.  —  Copper 
ores,  247.— Tin  plates,  248.  — Lead 
smelting,  &c,  248. — Ores  imported, 
249. — Fossils,  251. — Coal  seams,  254. 
Stockton  and  Darlington  Railway;  coal 

conveyed  by,  xii.  172. 
Sydney    coal-field,    xxiv.    191.  —  Coals 
raised,   210. — Value    of    coal   seams, 
213. — Comparison  of  various  bitumi- 
nous coals,  214 
United  Kingdom  mineral  statistics,  xxi. 

161. 
United  states;    coal-measures  and    oil 

produce,  xxv.  145. 
Ventilation;  cost  of,  furnace  and  uie- 

cbanical,  xviii.  102. 
Wages ;  relative  in  Belgium  and  Eng- 
land, xiii.  158. 
Weights  and  measures,  xix.  177. 
Wire  tramways;  cost  of,  xx.  12. 
Wyoming  Valley;  cost  of  working  coal 
at,  xiii.  30, 
Stavesley   Company's  Collieries;   trial  of 

perforator  at,  xx.  68. 
Steam ;  formula  for  flow  of  in  pipes,  iii. 
201. — Co-efficient  of  resistence,  211. — 
Effects  of  in  ventilating  column,  360. — 
Quantity  used  to  power  developed,  v. 
98.— Per  centage  of  useful  effect,  109. 
Steam  boilers  ;  mechanical  stoking  of,  by 
J.   Nelson,  xviii.  51.— Proper  mode  of 
firing  by  hand,  51. 
Steam  boilers,  by  W.  Waller,  xviii.  121. — 
Discussed,    xix.    9.  —  Do.   do.    (second 
paper),  xx.  49.— Do.  do.  (third  paper), 
xx.  117,  119. 
Steam  boilers ;  the  tiring  of,  economically 
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considered,  by  J.  A.  Ramsay,  xix.  63. — 
Discussed,  68. 
Steam  coal  collieries  in  the  North,  ii.  164, 

271. 
Steam  engines  fired  underground,  iii.  275, 

287. 
Steam  jet  as  a  motive  power  for  ventil- 
ation, i.  35. — Experiments  on,  compared 
with  furnace,  71, 165,  203.— Ventilation, 
comparative  results  of,  by  Professor 
Phillips,  vi.  167. — Introduced  in  locomo- 
tives, viii.  50. 
Steam  trap  at  Seaton  Burn ;  drawing  of, 

xi.  50. 
Steatexsox,  A.  L.,  elected  Dec.  6,  1855 ; 
on  council,  1867-1872;  Vice-President. 
1872-1874;  on  council   1874  to  date; 
contributed  on  the  following  subjects : 
manufacture  of  coke,  viii.  109,  ix.  35. — 
Experiments  with  Guibal's  ventilator  in 
France,  xvi.  11.— On  the  Lemielle  venti- 
lator, xviii.   63.  — Discussed,   61.— On 
coal-cutting  and  breaking  down  appara- 
tus,  xix.   59.— Discussed,  61.— On  the 
experience  afforded  in  the  manufacture 
of  coke  during   the  last  twelve  years, 
xxii.  3. — Visits  to  works  of  interest  in 
the  neighbourhood  of  Newcastle,  sug- 
gested by,  xxiv.  255. 
Steayexsox,  D.  F.,  elected  April  1.  1871. 
Steel ;  Kircaldy's  experiments  on,  xviii.  13. 
Steel-works  in  South  Wales,  xxiii,  246. 
Steele,  C.  elected  June  7,  1873. 
Steele,  C.  R.,  elected  Mar.  3,  1864. 
Stexsox,  W.,  elected  1853,  resigned  1858. 
Stexsox,  W.  T.,  elected  Aug.  5, 1853 ;  re- 
signed, 1875. 
Stephexsox,  G.  R.,  elected  Oct.  4,  1860. 
Stephenson,  G.  and  R.,  Memoir  of,  by  N. 

Wood,  viii.  33. 
Stephexsox,  J.,  elected  Sept.  5, 1868;  re- 
signed 1874. 
Stepjiex>ox,  R.,  elected  1852,  Vice-Pre- 
sident 1853-4,  died  1859.— Bequest  of 
£2,000,  viii.  8. 
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Stephenson,  W.  H.,  elected  Mar.  7, 1867. 

Stephenson  lamp,  xxiii.  16,  17. 

Stevenson,  A.,  elected  Sep.  2, 1871. 

Stevenson,  R.,  elected  Feb.  5,  1876. 

Stobart,  F.,  elected  student,  Aug.  2, 1873. 

Stobart,  H.  S.  elected  Feb.  2,  1854;  on 
council  1864  to  1866,  1869  to  1870. 

Stobart,  H.  S.,  jun.,  elected  1859, resigned 
1861. 

Stobart,  W.,  elected  1853.  resigned  1863. 

Stobart,  W.,  elected  July  2,  1872. 

Stockton  and  Darlington  railway  ;  traffic 
on,  xii.  172. 

Stoking  (mechanical) ;  paper  on,  by  J. 
Nelson,  xviii.  51. — Proper  mode  of  firing 
by  hand,  51. — Juckes'  revolving  furnace, 
and  Hall  and  Whitaker's,  52. — Vicker's 
and  Smith's,  53. — Discussed,  41. — Re- 
marks on  Jordan's  bars  on  board  the 
"  Colorado  "  and  "  Nevada,"  43. — Ditto 
on  board  the  "  Manhattan,"  44. — Ex- 
periments at  Walker  Iron  Works,  47. — 
Again  discussed,  86. — Experiments  on 
board  the  "  Weardale,"  86.  —  Experi- 
ments with  Juckes'  bars  at  Elswick 
Colliery,  93. 

Stokoe,  J.,  elected  April  11,  1874. 

Stone;  composed  of  cement,  ix.  145. — 
Boiled  in  tar  for  tubbing,  xi.  25. 

Stones  (artificial) ;  exhibited  by  Dr.  Page, 
xxiii.  158. 

Stones,  T.  H.,  elected  student  Nov.  7, 1874. 

Storey,  J.,  elected  1853,  resigned  1862. 

Storey,  T.  E.,  elected  Feb.  5,  1876. 

Stott,  G.  elected  1853,  resigned  1864. 

Stott,  J.,  elected  1855,  resigned  1873. 

Strafford  Main  Colliery,  sudden  issue  of 
fire-damp  at,  xvii.  43. — The  silkstone 
seam  at,  xxv.  23. 

Straker,  J.,  elected  1854,  resigned  1857 ; 
re-elected,  May  2,  1867. 

Straker,  J.  H.,  elected  Oct.  3,  1874. 

Stratton,  T.  H.  M.,  elected  student,  Dec. 
3,  1870. 

Strength    of    material;     wire   ropes  and 
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chains,  vii.  211,  217. — Iron  wire  heated, 
viii.  181. — Cement  for  tubbing,  ix.  146, 
149.  —  Crushing  strength  of  different 
materials,  ix.  178.  —  Boiler  plates,  by 
Bolckovv  and  Vaughan,  xiii.  152. — Pig 
iron  of  various  kinds,  xiv.  24. — Single 
and  double  rivetting,  xviii.  9. 

Struve's  ventilator,  i.  259,  vi.  145,  xi.  98. 

Sttttchbury,  E.,  elected  Mar.  (*>,  1869; 
resigned  1871. 

Styria ;  coal-measures  of,  iv.  55. 

Sub-marine  coal  of  Cape  Breton;  by 
Edwin  Gilpin,  xxiv.  173. 

Sub-Wealden  exploration,  xxiii.  160. 

Sub-Wealden  exploration;  paper  on,  by  W. 
Topley,  xxiii.  185. 

Sulphate  of  barita  found  in  water  at  Walker 
Colliery,  xii.  206. 

Sulphur ;  in  the  coal  of  New  South  Wales, 
vi.  48. — Coke  prepared  without  (Bleib- 
treu),  viii.  122. — In  coke  of  the  Northern 
district,  xiii.  125. 

Sulphur  band,  Cleveland  district;  analysis 
of,  xiii.  130. 

Sulphuret  of  nickel  in  coal-beds,  xii.  206. 

Supplying  Newcastle  and  district  with 
water  from  Lake  Ulls water;  by  R.  S. 
Newall,  xxiv.  49. 

Surplus  funds,  xxii.  134. 

Surveys,  Mining;  by  A.  Beanlands,  iv.  267. 

Sutcliffe,  J.  C,  elected  1864,  resigned 
1869. 

Sutherst,  T.,  elected  Nov.  7,  1874. 

Swallow,  J.,  elected  Aug.  6,  1863. 

Swallow,  J.,  elected  May  2,  1874. 

Swallow,  R.  T.  elected  1862. 

Swan,  O,  elected  April  11,  1874. 

Swan,  H.  F.,  elected  Sep.  2,  1871. 

Swan,  J.  G.,  elected  Sep.  2,  1871. 

Swann,  C.  G.,  elected  Aug.  7,  1875. 

Swinney,  A.  J.,  elected  student,  Feb.  5, 
1876. 

Sydney  coal-field;  notes  on,  by  William 
Routledge,  xxiv.  191. 

Sydney  sandstone,  vi.  28. 
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Tail-rope ;  experiments,  iii.  296,  xv.  85. — 
Committee  appointed,  xiv.  113. — Three 
to  be  a  quorum,  133. — Grant  of  money 
voted,  134,  xvi.  1. — Instruments  to  be 
bought  by  Institute,  xvi.  41.-*— Prelim- 
inary report,  104. — Report,  xvii.  App.  1. 
— Discussed,  xviii.  61,  71. 

Tate,  S.,  elected  Sep.  11,  1875. 

Taylor,  G.,  elected  June  5,  1875. 

Taylor,  H.  elected  1853;  Vice-President 
1863  till  1867;  died  1868.— Contributed 
a  paper,  On  analyses  of  rocks  of  coal  for- 
mation, iii,  11. 

Taylor.  H.,  jun.,  elected  Sept.  5,  1856. 

Taylor,  J.,  elected  Aug.  1,  1852;  on 
Council  1852  till  1857,  1863-64,  and 
1865-66 ;  Vice-President  1866  till  1868 ; 
on  council  1868-9. — Contributed  a  paper, 
On  coal-mining,  xii.  149. 

Taylor,  J.  B.,  elected  May  3,  1873. 

Taylor,  Professor,  On  the  formation  of 
hydrogen  in  boilers,  xi.  47. 

Taylor-Smith,  Thomas,  elected  Aug.  2, 
1866. 

Taylor,  T.,  elected  July  2, 1872. 

Taylor,  T.  J.,  elected  1852 ;  Vice-Presi- 
dent 1852  till  1861;  died  1861;  memoir 
of  his  life,  by  N.  Wood,  ix.  237;  his 
evidence  on  steam  jets  referred  to,  i.  57. 
— Contributed  on  the  following  subjects : 
Value  of  steam  jet  compared  with  furnace 
ventilation,  i.  203. — Proof  of  the  subsis- 
tence of  fire-damp  in  a  state  of  tension  in 
coal  mines,  275.— Notes  on  J.  J.  Atkin- 
son's theory  of  ventilation,  iii.  347. — On 
draining,  v.  135. — The  Ryhope  sand 
stratum,  148, 154. — Variation  of  density 
of  air  circulating  in  coal-mines,  vii.  129. 
Tyne  low  main  seam,  viii.  97. — Burradon 
explosion,  161. 

Taylor,  W.  N.,  elected  graduate,  Oct.  1, 
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1863  ;  member  1869 ;  died  1875.— Con- 
tributed a  paper  describing  the  air  com- 
pressing machinery  at  Ryhope  Colliery, 
xxi.  73.— Paper  discussed,  xxii.  20, 30, 72. 

Team  Colliery ;  experiments  with  steam 
jet  at,  i.  196. 

Technical  education;  W.  Cochrane,  I.  L. 
Bell,  and  G.  Elliot  asked  to  give  evi- 
dence, xvii.  65.  —  J.  C.  Buckmaster's 
address,  95. — Remarks  on,  by  G.  Elliot, 
xviii.  30. — Report  on,  xix.  ix. — Com- 
mittee appointed  to  confer  with  Uni- 
versity of  Durham,  40. — Result  of 
deputation  to  Science  and  Art  depart- 
ment, 188. 

Tees ;  description  of,  xii.  151. 

Teeth  of  wheels ;  an  improved  method  of 
approximating  to  the  true  epicycloidal 
forms  by  circular  arcs,  by  Thomas 
Roberts,  xxi.  271. 

Plates. — 42,  43,  44,  45,  illustrating  the 
paper,  xxi.  284. 

Telford,  W.,  elected  May  6,  1853 ;  died 
1875. 

Telford,  W.  H.,  elected  student  Oct.  3, 
1874. 

Temperature ;  increase  of,  belowground, 
xviii.  28. 

Ten  years'  mineral  statistics  of  the  United 
Kingdom,  1861  to  1870,  by  W.  F. 
Howard,  xxi.  161. 

Texnant,  J.,  elected  April  4,  1868;  re- 
signed 1869. 

Terry,  E.,  elected  Sept.  13,  1873. 

Thermometer ;  register  of,  at  various  pits 
in  1858,  vii.  202. 

Thermometer  and  barometer  readings ;  Ap- 
pendices to,  vols,  xviii.  to  xxv.,  both 
inclusive. 

Thomas,  A.,  elected  Mar.  2,  1872. 

Thomas,  G.,  elected  1861,  resigned  1865. 
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Thomas,  H.  W.,  elected  1857,  resigned 
1861. 

Thomas,  J.  T.,  elected  1856,  resigned 
1859. 

Thomas,  W.,  elected  1853,  resigned  1858. 

Thomas,  W.,  elected  Feb.  2,  1867;  re- 
signed 1870. 

THOMPSON,  A.,  elected  1862,  resigned  1866. 

Thompson,  Astley,  elected  1864. 

Thompson,  J.,  elected  Sept.  2,  1865. 

Thompson,  J.,  elected  Feb.  2,  1867 ;  re- 
signed 1868. 

Thompson,  J.,  elected  April  6,  1867. 

Thompson,  James,  elected  June  2,  1866. 

Thompson,  James  A.,  elected  Oct.  3, 1874. 

Thompson,  John,  elected  Oct.  4,  1860. 

Thompson,  It.,  jun.,  elected  Sept.  7, 1867. 

Thompson,  T.  C,  elected  May  4,  1854. 

Thompson,  W.,  elected  student  May  2, 
1874. 

Thompson's  coke-oven,  ix.  40. 

Thomson,  G.,  elected  Nov.  7,  1874. 

Thomson,  Jos.  P.,  elected  Feb.  6, 1875. 

Thouman,  J.,  elected  1861,  died  1869. 

Thornhill  Colliery;  pumping  engine  at, 
xv.  28,  40. 

Thorpe,  R.  C,  elected  1856,  resigned  1864. 

Thorpe,  R.  S.,  elected  Sept.  5,  1868. 

Thubron,  N.,  elected  Oct.  3,  1874. 

Tin  plates;  manufacture  of,  in  South 
Wales,  xxiii.  248. 

Tinn,  J.,  C.E.,  elected  Sept.  7,  1867. 

Todd,  H.  W.,  elected  1853,  resigned  1857. 

Token-pocket  presented  by  J.  Ramsay,  v. 
1,63. 

Toller,  J.  E.,  elected  July  2,  1872 ;  re- 
signed 1876. 

Tone,  J.  F.,  elected  Feb.  7, 1856;  on  coun- 
cil 1867-8. 

Topley,  V\r.,  On  the  Sub-Wealden  explora- 
tion, xxiii.  185. 

Towlaw  Ironworks,  v.  169. 

Towneley;  direct-acting  pumping-eiigine 
at,  xv.  157. 

Transactions;  exchanged  for  those  of  the 


TRANSACTIONS. 
Royal  Belgian  Academy,  ii.  5. — To  be 
advertised,  iii.  235.  —Civil  engineers,  iv. 
36. — Museum  of  Practical  Geology,  36. 
Not  to  be  sold  in  parts,  or  duplicate 
parts  supplied  to  members,  vi.  1. — Ten- 
ders (o  he  taken  for  printing,  198.— 
Not  to  be  forwarded  to  members  more 

than  two  years  in  arrear,  vii.  182,  xiii. 
216. — Printing  expenses  to  be  investi- 
gated, vii.  1. — Spottiswoode's  estimate 
in  excess  of  usual  price,  27. — 600  copies 
to  be  printed  instead  of  530,  180.— 200 
copies  of  vol.  i.  to  be  printed,  180. — 

1,000   copies   of  .1.  Wales'    paper  on  the 

working  and  ventilation  of  coal  mines  in 
Durham  to  be  printed,  28,  29. — Geo- 
logists' Association,  viii.  3. — VVigan  Me- 
chanics' Institute,  3. — Manchester  Geo- 
logical Society,  20. — To  be  sold  for  21s. 
per  volume, 20. — 120 copies  of  G.Elliot's 
paper  to  be  printed,  U7.  -Abstract  to  be 
sent  to  journals  and  such  members  who 
may    desire    it,    on   payment    of  postage, 

17 1.  The  first  eight  volumes  to  be  pre- 
sented to  the  Home  Office,  ix.  87. — 
Papers  read  at  Birmingham  to  form  a 
separate  volume,  254. — A  copy  to  be 
presented  to  the  Mayor  of  Birmingham, 
254. — Committee  to  advise  as  to  sending 

abstracts  to  newspapers,  xi.  178. — Vol. 
ii.  out  of  print,  xii.  45.— T.  Y.  Hall  al- 
lowed to  reprint  his  paper  on  water- 
gauges,  45. — 200  copies  of  vol.  ii.  to  be 
reprinted,  16. — Papers  read  before  the 
British  Association  to  be  accepted  by 
the  Institute,  91. — To  form  part  of  vol. 
12,  xiii.  1.— M.  Guibal,  13, 92.— Members 
requested  to  contribute  such  papers,  11. 
— A  paper  on  coal-mining  to  be  allowed 
to  be  separately  printed  for  circulation, 
13. — T.  VV.  Emblctoii's  paper  on  Carrett 
and  Marshall's  coal-cutting  machine  to 
be  reprinted,  xiv.  97. — J.  J.  Atkinson 
permitted  to  translate  his  paper,  On  the 
ventilation  of  mines,  into  French,  xvi.  1. 
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TREASURER'S  ACCOUNTS. 

Treasurer's   accounts,   commencement  of 

each  volume. 

Trotter,  J.,  elected  Nov.  2.  1S51 :  died 
1S70. 

Trurax,  M.,  elected  Dec.  1, 1859. 

Tubbiug ;  precautions  proper  to  be  adopted 
in  order  to  secure  the  stability  or  pre- 
vent the  failure  of  close -topped  tubbing, 
by  J.  J.,  Atkinson  and  W.  Coulson,  sen., 
xi.  9. — Remarks  on  tubbing  at  Castle 
Eden  Colliery,  12.— Ditto  Harton  Col- 
liery, 14. — Effect  on  tubbing  at  Harton, 
by  water-works  at  Cleadon,  15. — Tub- 
bing at  Hibernia  Colliery,  Westphalia, 
15,  Discussed,  xii.  19. — Error  in  state- 
ment as  to  depth  of  tubbing  at  Castle 
Eden  Colliery,  19. — Do.,  position  of  valve 
at  Wingate  Colliery.  43. — Errata,  47. 

Tubbing ;  strength  of,  in  shafts,  by  J.  J. 
Atkinson,  ix.  175. — Data  for  estimating 
the  crushing  force  of  tubbing,  176. — 
Table  of  crushing  powers  of  different 
materials,  178. — Table  showing  thick- 
ness of  cement  tubbing  for  different 
diameters  and  depths,  182. — Table  of 
thickness  of  metal  tubbing,  do.,  do.,  183. 

Tubbing  ;  use  of  cement  for,  by  W.  Wat- 
son, ix.  73. — Table  showing  comparative 
cost  of,  with  iron,  74. — Discussed,  68, 
142. — Table  showing  waste  of  cement  in 
certain  acids,  143. — Table  showing  com- 
parative absorption  of  water  with  stone, 
145. — Tensile  strength  of  cement  com- 
pared with  stone,  146. — Crushing  force 
of  ditto,  149. 
Plate.. — Sketch  of  cement  walling,  ix.  73. 


TYZACK. 

Tubbing  back ;  remarks  by  T.  J.  Taylor 
v.  154 

Tubing  bore-holes  in  passing  through  clay, 
x.  199. 

Tubs ;  friction  of,  at  various  collieries,  iii. 
249,  xvii.  App.  1,  87.  131.— First  used 
by  T.  Y .  Hall.  vii.  5. — For  small  coal.  \  iii. 
131.— Cost  of  ditto,  131.— Adopted  in 
France.  4. — Drawings  of.  at  Marley  Hill, 
xv.  84. — Sketches  of,  at  Seaham,  xvii. 
App.  1, 14. — Beaton  Delaval,  25. — Har- 
raton,  34.— Morton,  43.— Hapten  Valley, 
58,  67.  — Shireoaks,  97.— Bridge  Pit, 
Wigan,  120. 

TrcEER,  G.  A.,  elected  student,  Ang.  5. 
1876. 

Turkey;  coal  districts  of,  iii.  61. 

Turner.  W.  B.,  elected  Dec.  7,  1S67. 

Turner,  Grey  and  Brydon's  safety-cage, 
Plate  33,  vol.  xx. 

Tursdale  Colliery ;  economy  of  winding 
water,  compared  with  pumping  at,  xvii. 
23,  24. 

Twe.-dell,  R.  H.,  elected  Oct.  5,  1867; 
resigned  1870. 

Tylpex-Wright,  C,  elected  1862. 

Ttlor,  A.  E.,  elected  April  1,  1876. 

Tyne,  River;  geological  description  of,  xii. 
150. 

Tyne  Low  Main  Seam:  peculiarities  of,  viii. 
23.— Ideal  section  of,  28. 

Tyne  Main  Colliery ;  experiments  with 
steam  jet  at,  i.  70,  126,  136, 138,  143. 

Tynemouth  and  Ulls water;  map  of  dis- 
trict between,  Plate  13,  vol.  xxiv. 

Ttzack,  D.,  elected  Feb.  14,  1874. 
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ULLSWATER. 

Ullswater;  on  supplying  Newcastle  and 
district  with  water  from,  by  R.  S.  Xew- 
all,  xxiv.  49. — Map  of  district  between 
Ullswater  and  Tynemouth. 
Plate  13.  — Illustrating  Mr.  Newall's 
scheme,  xxiv.  61. 
Underground    haulage   in   South   Wales, 

xxiii.  224. 
Underground  surveying,  by  J.  A.  Ramsay, 

xx.  73. 
Underground  surveying ;  an  improved 
method  of  reading  the  compass,  by 
R.  S.  Newall,  xx.  108.— Discussed,  109. 
Underground  surveying ;  practice  in,  and 
advocacy  of  contour  mining  plans,  by 
W.  F.  Howard,  xx.  19. — Abbreviated 
trigonometrical  tables,  notes,  and  for- 
mulae, 35,  36. — Note  to  accompanying 
tables,  37. — Formulae  for  solving  right- 
angled  triangles,  38.  —  Formulae  for 
solving  oblique-angled  triangles,  38. — 
Trigonometrical  equivalents,  39. — Use- 
ful memoranda,  39. — Logarithmic  tables 
of  numbers,  sines,  &c,  41  to  45. — Dis- 
cussed, 45,  109. 

Plate  25.  Diagram  illustrating  trigono- 
metrical calculations  by  geometrical 
construction,  xx.  18. 
Tables. — 1.  Trigonometrical  computa- 
tions by  natural  sines  and  cosines. — 
2.  Ditto  by  logarithmic  sines,  cosines, 
and  numbers. — 3.  Ditto  by  traverse 
tables. — 4.  Ditto  of  latitude  and  de- 
parture from  the  direct  bearing  and 
distance  measured  between  the  shafts. 
— 5.  Positions  from  Speedwell  North 


UTILIZATION  OF  GASES. 

shaft   in   terms  of   latitude   and  de- 
parture. 

Underground  surveying ;  recent  improve- 
ments in,  by  A.  Beanlands,  M.A.,  xx. 
85.  —  Introductory  remarks,  84.  —  Re- 
quirements to  obtain  a  good  colliery 
plan,  85. — Three  sets  of  legs  recom- 
mended, 86.  —  Methods  to  obtain  the 
correct  bearing  of  a  line  underground, 
87.— Survey  at  Etherley  Colliery,  89.— 
Monkwearmouth  Colliery,  91. — Ryhope 
Colliery,  92.— Mr.  Hoskold's  method  of 
connecting  underground  workings  with 
the  surface,  93. — Discussed,  100,  109. 
Plate  34  (Figs.  1,  2,  3).  Diagrams  il- 
lustrating the  paper,  xx.  96. 

Underviewers  to  be  allowed  to  attend 
meetings,  viii.  20. 

United  States ;  coal  of,  iv.  125. 

Upleatham;  underground  appliances  at, 
for  the  conveyance  of  coal,  xvi.  96. — 
Plan  and  section  of  engine-plane,  106. — 
Plan  and  elevation  of  pumping-engine 
at,  106. — Drawing  of  clip-pulley  at, 
106. 

Uee,  J.  F.,  elected  May  8,  1869. 

Usworth;  result  of  experiments  at,  with 
Jones  and  Bidder's  machine  for  work- 
ing and  breaking  down  coal,  xix.  14. 

Usworth  Colliery ;  trial  of  perforator  at, 
xx.  69. — Plan  of  workings,  iv.  141. 

Utilization   of    blast  furnace  gases,    coal 
being  used  as  fuel,  by  Wm,  Ferrie,  xx. 
163.— Discussed,  167. 
Plates  42,  43,  44.  Plans  and  sections  of 
coking  furnaces,  xx.  168. 
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VALENCIENNES. 

Valenciennes ;  coal  nsed  in,  vi.  88. 
Valuation  of  mines  for  the  purpose  of 
local  taxation,  by  T.  F.  Hedley,  xxiii. 
117.— Discussed,  131,  145,  146,  154.— 
Supplementary  paper,  137. — Copy  of  the 
valuation  of  a  colliery,  137.— Rating 
collieries  not  worked,  137.  —  Rating 
miners'  houses,  138. — Assessment  of  col- 
liery houses,  139.  —  Discussed,  141. — 
Remarks  on,  by  G.  C.  Greenwell,  145. 
Vane,  The  Right  Hon.  the  Earl,  elected 

Patron,  xv.  294. 
Variations  in  thickness  and  character  of 
the  Silkstone  and  Barnsley  coal  seams 
in  the  southern  part  of  the  Yorkshire 
coal-field,  and  the  probable  manner  in 
which  these  and  similar  changes  have 
been    produced,    by    Professor    A.    H. 
Green,  xxv.  13. — Discussed,  20. 
Plate    1.     Diagrams    illustrating    the 
changes  in  the  Silkstone  and  Barns - 
ley  coal,  and  diagrams  explaining  the 
thickening  of  a  parting  in  a  coal  seam, 
and  the  breaking  up  of  a  coal  seam 
and  its   replacement    by    shale   and 
stone,  xxv.  22. 
Vaelet,  J.,  elected  1865,  resigned  1868. 
Vaughan,  C,  elected  Aug.  5,  1876. 
Vaughan,  J.,  elected  April  5,  1855,  died 

1868. 
Vaughan,  T.,  elected  1857. 
Vaughan,    W.,    elected    1857,    resigned 

1865. 
Vaughan,  W.  S.,  elected  Nov.  1,  1873. 
Vaux,  M.  de,  elected  hon.  member  1853, 

died  1868. 
Vauxhall    Water-works;    cost   of    raising 

water  at,  xvi.  136. 
Veins  of  lead  in  the  limestone  of  the  North 
of  England  district,  xviii.  164. 


VENTILATION. 

Ventilation — 

Ventilation  :  The  steam  jet  as  a  motive 
power  for  mine  ventilation,  by  J.  A. 
Longridge,  i.  35. — Mr.  Gurney's  evi- 
dence on,  39.  —  Action    of    the  jet 
explained,  39. — Apparatus  for  testing 
the  effect  of,  41, — Mr.  Vivian's  ap- 
paratus for  testing  ditto,  42. — Most 
effective  length  of  blast-pipe,  43. — 
Most  effective  diameter  of  ditto,  45. — 
Table   No.  1 :    Exhaustive  power  of 
two  jets  in  various-sized  blast-pipes, 
48.— Table  No.  2 :  Relative  effects  of 
different-sized  jets,  49. — Table  No.  3 : 
Air  moved  by  different  jets  under  dif- 
ferent pressure,   51. — Table   No.   4: 
Air  moved  per   minute  by  a  given 
quantity  of  steam  per  hour,  51. — Mr. 
Vivian's  experiments,  52. — The  action 
of  a  blast  on  a  locomotive  engine,  54. 
— Action  of  a  jet  at  Seaton  Delaval 
Colliery,  57. — Thos.  J.  Taylor's  evi- 
dence on  steam  jets,  57. — Formula  1: 
Expenditure   of   water  by   a  jet  of 
steam,  60. — Formula  2  :  Quantity  of 
air    passing    through    a    given    area 
under  a    given  pressure,  61.  —  For- 
mula 3  :  Velocity  of  air  in  shafts  due 
to  rarefaction  by  heat,  62. — Discussed, 
65. 
Ventilation:  Value  of  the  steam  jet  com- 
pared with    furnace   ventilation,  by 
N.   Wood,  i.  71. — Tables  of   experi- 
ments on  natural  ventilation  at  Sea- 
ton  Pit,  79,  80. — Ditto,  expansion  of 
air   by  heat,  by   Dal  ton,  84. — Ditto, 
ditto,  by  Magnus  and  Regnault,  85. — 
Ditto,  pressure  of  air  in  pounds  per 
square  foot  at  different  depths  and 
temperatures,  87. — The  steam-jet,  89. 


130 


GENERAL    INDEX    TO    TRANSACTIONS. 


VENTILATION. 

— The  resistance  of  air  in  mines,  97. — 
Table  showing  the  ventilation  of  a 
colliery,  100. — Remarks  on  the  water- 
gauge,  104. — Experiments  made  to 
determine  the  relative  values  of  the 
furnace  and  steam  jet,  104. — Ditto, 
at  Hetton,  106. — Tables  of  synopsis  of 
experiments  at  Hetton,  109  to  114. 
— Experiments  at  Killingworth  Col- 
liery, 115.  —  Tables  of  synopsis  of 
ditto,  117  to  122.— Tyne  Main  Col- 
liery experiments,  123.  —  Table  of 
synopsis  of  ditto,  124  to  126. — Ex- 
periments at  Norwood  Colliery,  127. 
— Synopsis  of  ditto,  127. — Experi- 
ments at  Hetton  to  determine  the 
power  required  to  produce  different 
velocities  of  currents  of  air,  128. — 
Ditto,  at  Killingworth  and  Tyne 
Main,  129. — General  result  of  experi- 
ments at  Hetton,  134. — Ditto,  at  Kil- 
lingworth, 135. — Ditto,  at  Tyne  Main 
and  Norwood,  136. — Mean  result  of 
Hetton  and  Killingworth  experiments, 
137. — Ditto,  Tyne  Main  experiments,' 
138. — On  natural  ventilation,  138. — 
Ventilation  from  boilers  or  engine 
fires,  139. — Ditto,  by  engine  fires  and 
steam,  139.  —  Ditto,  by  steam  jets, 
141. — Experiments  with  jets  at  Het- 
ton, Killing  worth,  and  Tyne  Main, 
143. — Density  of  air  in  the  upcast 
shaft  at  Killingworth,  145. — Remarks 
on  furnace  ventilation,  148.  —  Con- 
sumption of  coal  with  ditto  at  Hetton 
and  Tyne  Main,  153. — Practical  con- 
clusions, 155. — Synopsis  of  the  ven- 
tilation at  Hetton  Colliery,  158. — Dis- 
cussed, i,  225. 

Plates. — 1,  2,  3.  Mode  of  adapting 
steam  jet. — 4.  Diagram  showing  the 
proportionate  amount  of  ventila- 
tion from  different  causes  at  Het- 
ion  Colliery.  —  5.  Ditto,  Killing- 
worth   Colliery. —  6.    Ditto,   Tyne 
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Main   Colliery.— 7.    Ditto,    Hetton 
Colliery.  —  8.    Ditto,    Killingworth 
Colliery.  — 9.     Ditto,    Tyne    Main 
Colliery.  —  10.    Various    diagrams 
from    Killingworth. — 11.    Ditto,  i. 
70. 
Ventilation :    Value   of  the   steam  jet 
compared  with  furnace  ventilation,  by 
W.   Armstrong,  i.    165. — Description 
of  the  apparatus  adapted  to  a  chim- 
ney, 168. — Table  of   expansion  of  a 
quarter  inch  jet  at  different  distances 
from  the  orifice,  170. — Table  of  rela- 
tive powers  of  furnace  and  steam  jet 
under  different  resistances,  175. 
Plate. — Drawing  showing  the  appli- 
cation of  a  steam  jet  to  a  chimney, 
i.  165. 
Ventilation :    Value   of  the   steam   jet 
compared    with    furnace    ventilation, 
by  W.  Barkus,  i.  195. — Experiments 
made  at  Team  Colliery,  196. 
Ventilation :    Value   of  the   steam   jet 
compared  with  furnace  ventilation,  by 
Thomas   J.  Taylor,  i.  203.— Experi- 
ments made  at  Castle  Eden  Colliery, 
206.— Discussed,  209,  225. 
Ventilation  and  gases  of  coal  mines  and 
the  working  of  pillars,  by  W.  Barkus, 
i.  239. 
Ventilation  :  Greater  facility  of  ventila- 
ing  dip  than  rise  workings,  by  G.  C. 
Greenwell,  ii.  31. — Discussed,  59. 
Ventilation :    Water    as    a   ventilating 
power,  by  H.  Mackworth,  ii.  74. 
Plate  illustrative  of,  ii.  74. 
Ventilation,  by  J.  J.  Atkinson,  iii.  73. — 
Chap.  1.  Physical  laws  affecting  ven- 
tilation, 73. — Chap.  2.    Discharge  of 
air  and  fluids  under  pressure,  82. — 
Chap.  3.  Amount  of  ventilation  pro- 
duced by  different  ventilating  pres- 
sures in  the  same  mine,  and  the  mode 
of  comparing  the  resistances  or  drags 
of  different  mines,  86.— Chap.  4.  Con- 
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sumption  of  fuel  by  ventilating  fur- 
naces, and  method  of  determining  the 
comparative  economy  of  different 
modes  of  ventilation,  100. — Chap.  5. 
Circulation  of  air  through  long  gal- 
leries of  air-ways :  the  benefit  of  split- 
ting the  air  in  mines,  114. — Table  1. 
Showing  the  value  of  the  friction  co- 
efficient, 124.  — Table  2.  Results  of 
dividing  a  mine,  to  be  ventilated  by 
separate  currents,  the  pressure  being 
constant,  129.— Table  3.  Ditto,  the 
power  being  constant,  131. — Table  4. 
Ditto,  the  pressure  being  constant, 
133. — Table  5.  Ditto,  the  power  be- 
ing constant,  135.— Table  6.  Pressure 
expended  in  producing  ventilation  at 
Hetton  Colliery,  137.— Tables  7  and  8. 
Showing  resistances  caused  by  dif- 
ferent modes  of  splitting,  142,  144. — 
Table  9.  Ventilating  pressures,  &c., 
146.  —  Chap.  6.  Application  of  the 
theory  of  ventilation  to  practice  v.\ 
mines;  the  indications  of  pressure 
gauges,  148.  —  Remarks  on  certain 
instruments ;  formula  for-  converting 
pressures,  166.— Table  10.  Tension  of 
aqueous  vapour  at  different  tempera- 
tures, 180.— Chap.  8.  Examples  of 
the  application  of  the  specific  resist- 
ances of  the  air-ways  for  determining 
the  effects  on  the  ventilation  produced 
by  a  change  of  air,  185.— Table  show- 
ing the  specific  resistances  of  each 
route  taken  by  different  splits,  191. 
Appendix. — Note  1.  On  certain  for- 
mula? for  finding  the  velocity  of  air 
in  pipes,  iii.  207.— Note  2.  Co-effi- 
cient of  resistance  due  to  steam  in 
pipes,  211. — Note  3.  Formulae  rela- 
tive to  the  flow  of  gas  through 
pipes,  by  Hawksley,  212. — Note  4. 
Discharge  of  water  through  circu- 
lar pipes,  216. — Note  5.  Prevailing 
ideas    on    the    discharge    of    gas 
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through   pipes,   217.    -Table    illus- 
trative   of    the   discharge   of    gas 
through  pipes,  221.— Errata,  222. 
— Mr.   Atkinson  requested  to  fur- 
nish practical  deductions,  236. 
Shj  pigmentary    Matter,    by    J.    J. 
Atkinson  — Chap.   1.    Introductory 
remarks,  iii.  321.^  Chap.  2.    Dis- 
charge   of    fluids    under   pressure, 
322. — Chap.    3.    Final    velocity   in 
elastic  fluids  passing  through  con- 
fined passages,  323.— Note  on  cal- 
culating the  corresponding  pressure 
and  discharge  of  air  where  different 
temperatures   prevail    at    different 
portions  of  the  route,  324.— Chap. 
5.   Position   of   upcast  pit,   327. — 
Table  of  comparative  resistance  of 
shafts  and  air-ways,  332.— Chap.  6. 
Best  mode  of  splitting  the  air,  334. 
—Chap.   7.    Formula   for    finding 
friction    of    anemometers,    335. — 
Chap.  8.  Illustration  of  the  appli- 
cation of  specific  resistances,  335. — 
Remarks    on    the    proportions    of 
power  required  to  produce  different 
amounts  of  ventilation  in  the  same 
mine,   335.  —  Remarks   on    certain 
errors  in   the   paper  arising  from 
Dions.  Girard's  miscalculations,  338. 
-Notes  by  T.  J.  Taylor,  347.— Dis- 
cussed, iv.  7. 
Platen. — 1.    Instrument  for  measur- 
ing the  ventilating  power  of  fur- 
naces.— 2  and  3.    Ventilating  sys- 
tem, iii.  73. 
Ventilation  :  Notes  on  J.  J.  Atkinson's 
paper,  On  the  theory  of  ventilation,  by 
T.  J.  Taylor,  iii.  347.— On   Chap.  1, 
No.  2.  Experiments  at  Backworth  on 
effects  of  local  changes  of  Tempera- 
ture, 347.— No.  3.  Effect  of  velocities 
on  water-gauge,  349. — Nos.  5,  6,  7,  8. 
Respecting  density  of  the  propelled 
fluid,  349.— No.  10.  On  Girard's  cal- 
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dilations,  34-9. — No.  11.  Effects  of 
variation  in  barometric  pressure,  350. 
—No.  13.  Effect  of  bends,  350.— 
Chap.  2.  Resistance  of  fluids  in  mo- 
tion, 351.— Chap.  3,  No.  17.  Gravita- 
tion of  the  air,  351. — No.  24.  Gases 
contained  in  the  ventilating  column, 
352. — Effects  of  products  of  respira- 
tion, 354. — No.  25.  Pressure  required 
to  generate  the  final  velocity,  361. — 
Chap.  4.  On  the  lowering  of  tempera- 
ture in  upcast  shafts,  362. — Chap.  5. 
Experiments  by  J.  Taylor  at  Haswell, 
365. — Chap.  6.  Ventilation  of  deep 
and  rise  workings,  367. 
Ventilation :  Effects  of  changes  in  the 
condition  of  the  air,  by  J.  A.  Long- 
ridge,  iv.  203.  — Thematic  index  to 
above,  258. 
Ventilation  :  Lemielle's  system,  by  Lau- 
rent, vi.  129. 

Appendix.  —  Experiment    made    at 
Auzin,  vi.  133.— Certificates,  133. 
— Companies  using  system,  134. — 
Remarks  on,   by   J.   J.  Atkinson, 
234.— Evidence  of  the  law  of  the 
square  root  of  the  ventilating  pres- 
sure   being  in   proportion  to   the 
quantity  of  air  put  in  circulation, 
234. 
Plates.— Plan  of  ventilator,  vi.  129  — 
Elevation  of  ditto,  134. 
Ventilation :    Relative   consumption  of 
fuel  by  ventilating  furnaces  and  ven- 
tilating machines,  by  J.  J.  Atkinson, 
vi.  135. — Table  showing  loss  of  heat 
by  cooling  in  upcast  columns,  143. — 
Table   of   results  of  experiments  at 
various  collieries,  143,  148. — Table  of 
results  with  Fabrey's  fan;    Fabrey's 
pneumatic  wheel,  and  Struve'  s  venti- 
lator, 145.— Errata,  237. 
Ventilation:    Proportions  in  which  air 
in  mines  distributes  itself  over  splits, 
by  J.  J.  Atkinson,  vi.  163. — Coinpara- 
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tive  results  of  furnace  and  jet  venti- 
lation, by  Prof.  Phillips,  167.— Table 
illustrative    of   ditto,    182.  —  Experi- 
ments   at    Grange    Colliery,    228. — 
Observations    taken    during    experi- 
ments,   229.  —  Measurement    of    air 
passing  different  splits,  230. — Errata, 
237.  —  Discussed,   vii.   61.  —  Experi- 
ments made  at  Hetton,  by  J.  Wales 
and  N.  Wood,  to  test  J.  J.  Atkinson's 
theory,  62. — Experiment  No.  1.  Ele- 
more  Colliery  (with  plan),  64. — Ditto, 
No.  2.   Jane  Pit,  Eppleton  Colliery, 
64.— Ditto,  No.  3.  Blossom  Pit,  ditto, 
65.— No.  4.  East  Minor  Pit,  Hetton, 
65. — Recapitulation  of  above  experi- 
ments, 66,  67. — Again  discussed,  105. 
— Remarks  by  G.  C.  Greenwell,  105. — 
Additional  remarks  by  J.  J.  Atkin- 
son, 107. — Ventilating  experiments  at 
Springwell     Colliery,     111.  —  Ditto, 
Grange   Colliery    (on   splitting  air), 
113. — Again  discussed,  190. 
Plates.  —  Illustrative    diagrams,    vi. 
170, 171, 183.— Plan  of  air-currents 
at  Grange  Colliery,  229. — Experi- 
ments  at   Elemore  .Colliery,  Jane 
Pit,   Eppleton,   Blossom    Pit,   and 
the  East  Minor  Pit,  vii.  64. — Plan 
showing  ventilation  at  Springwell 
Colliery,  110. 
Ventilation  of  coal-mines  generally,  by 
J.  Wales,  vi.  204.— Discussed,  213, 
vii.  190. 

Plates. — 1.  Plan  of  workings  usually 
practised  in   Yorkshire   where   no 
inflammable  gas  exists,  vi.  205. — 
2.   Plan  of  workings  at  Lundhill, 
205. — 3.    Proposed  plan,  using  no 
doors,  207.— 4,  5,  6.  Other  plans  of 
ventilation,  208,  209,  212. 
Ventilation  and  mode  of  working  the 
coal-mines   in    Northumberland   and 
Durham,  by  John  Wales,  vii.  9. — Dis- 
cussed, 31,  43,  56,  190. 


VOLUMES   ONK    TO  TWENTY-FIVE. 


133 


VENTILATION. 

Plates.  —  Diagram   1.    Showing   old 
systems   of   working,    vii.    11. — 2. 
Mode    of    working    at    a   greater 
depth,   12.  —  3.    Mode  of  working 
away  the  old  pillars,  12. — 4.    Dif- 
ferent   system    of    ditto,    13.  —  5. 
Working    with    splints,    14.  —  6. 
With    permanent    stopping,    15. — 
7,  8,  9,  10,  11.    Other   modes   of 
ditto,  15, 18,  21,  23,  24. 
Ventilation :    Gas   drifts    for   draming 
goaves  in  coal-mines,  and  ascensional 
ventilation,  hy  A.  Ross,  vii.  79, — Dis- 
cussed, viii.  9. 

Plate. — Plan    showing    workings   of 
Springwell   Colliery,  with  section, 
vii.  79. 
Ventilation  :    Importance     of     certain 
causes  in  producing  changes  of  den- 
sity in  the  air  in   mines  during  its 
circulation,  by    J.   J.   Atkinson,    vii. 
115. — Remarks  by  the  President,  dis- 
cussion  postponed,   127. —  Discussed, 
190. 
Ventilation  :  Causes  of  the  variation  of 
the  density  of  air  circulating  in  coal 
mines,  by  T.  J.  Taylor,  vii.  129.— Dis- 
cussed, 190. 

Plate. — Showing  part  of  the  ventil- 
ation of  Haswell  Colliery,  vii.  132. 
Ventilation :  Review  of  result  of  experi- 
ments  relative   to  the  ventilation  of 
mines,  by   J.  J.  Atkinson,  vii.  133. — 
Table  of  results  of  experiments  at  the 
following   collieries  :  —  Crook    Bank, 
Grange,  Elemore,  Eppleton,  Hetton, 
(Blossom  and  Minor),  Springwell,  and 
Haswell,  145. — Experiments  at  Het- 
ton,   Minor    East    Pit,    148,    150.— 
Results   of   experiments  at    Elemore 
Colliery,  162.— Table  of  results,  166. 
Plate. — Plan   illustrative   of   experi- 
ments, vii.  148. 
Ventilation  :   Remarks  on  Mr.  T.  J.  Tay- 
lor's paper,  On  causes  of  the  variation 
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of  the  density  of  the  air  circulating 
in  coal-mines,  by  J.  J.  Atkinson,  vii. 
185.  —  Summary  of  evperiments  on 
splits  at  the  following  collieries:  Ele- 
more, Eppleton,  Hetton,  (Blossom 
and  Minor),  Springwell,  and  Haswell, 
197.  —  Register  of  Barometer,  ther- 
mometer, and  quantities  of  air  in 
Minor  and  Blossom  Pits,  Hetton 
Colliery,  for  the  year  1858,  202.— 
Meteorological  observations  at  Seaton 
Colliery,  in  January,  1858,  205. — Let- 
ter from  G.  C.  Greenwell,  stating  that 
his  experiments  corroborate  J.  J. 
Atkinson's  views,  209. 
Ventilation :  Ventilating  furnaces  and 
their  elasticity  of  action,  by  W.  Arm- 
strong, ix.  75. — Position  of  furnace, 
75.  —  General  laws  which  govern 
ditto,  76. — Most  efficient  form  and 
position  of  furnace,  77. — Difficulties 
of  application,  77. — Elasticity  of  the 
furnace,  79. — Experiments  at  Gawber 
Hall  Colliery,  79. — Ditto,  Pemberton 
Colliery,  80.— Discussed,  70, 149. 
Plate. — Drawing  illustrative  of,  ix.  75. 
Ventilation:  Construction  of  furnaces, 
by  J.  Daglish,  ix.  131. — Experiments 
at  Eppleton  Pit,  Hetton  Colliery,  with 
furnace  doors  open  and  shut,  133. — 
Ditto,  Elemore  Colliery,  135. — Analy- 
sis of  gas  passing  at  Alfreton  blast 
furnace,  137. 

Plates. — Plan  of  furnace  at  Eppleton 
Pit,    Hetton    Colliery,    ix.   131  — 
Diagrams    of   ventilating  pressure 
shown  by  water-gauge  at  Elemore 
and  Eppleton  Collieries,  139. 
Ventilation :    Buckstone's  register  and 
detector,  by  W.  F.  Howard,  x.  133. 
Plate. — Drawing  of  apparatus,  x.  133. 
Ventilation :    Various  modes   of  ascer- 
taining the  velocities  of  currents  of 
air  in  mines  in  order  to  determine  the 
quantities  circulating  in  a  given  time, 
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by  J.  J.  Atkinson  and  J.  Daglish,  x. 
207. — Divided  into  three  groups,  207. 
First  group  :  by  travelling  at  the  same 
velocity  as  the  current,  208. — Second 
group:  by  exploding  gunpowder,  209. 
— Causes  of  error,  213. — Precautions 
to  be  used,  213. — Comparative  experi- 
ments with  gunpowder,  walking,  and 
with  an  anemometer,  214. —  Third 
group  :  revolving  anemometers,  216. 
— Birain's  and  Combes'  anemometers, 
216.— Comparison  of  governors,  217. 
— Table  of  experiments  with  a  six- 
inch  Biram,  220. — Comparison  of  ane- 
mometers, 221. — Table  of  experiments 
made  with  three  sizes  of  Biram's,  222. 
— Experiments  made  with  a  12-inch 
Biram,  224. — Ditto  6-inch  Biram, 
showing  effects  of  revolving  in  circles 
of  different  diameters,  225. — Table  of 
experiments  with  a  12-inch  Biram, 
with  25  feet  and  10  feet  circles,  226. 
— Table  of  experiments  comparing 
Combes'  and  Robinson's  anemometers 
with  Biram's,  228 — Moving  ane- 
mometers through  a  still  atmosphere, 
228. — Table  of  experiments  by  walk- 
ing 500  feet  with  a  6-inch  and  4-inch 
Biram,  232. — Experiments  made  with 
a  6-inch  Biram  on  the  whirling  ma- 
chine, 233. — Table  of  experiments 
made  with  several  anemometers,  234. 
— Ditto,  to  ascertain  the  difference 
of  anemometer  in  going  face  to  cur- 
rent and  back  to  current,  235,  236. — 
Whewell's  and  Osier's  anemometers, 
236.  —  Principle  of  Robinson's  ane- 
mometer, 236. — Pressure  anemometers 
by  Bongui,  Lind,  and  Henaut,  237. — 
Table  of  the  force  and  velocity  of  winds 
for  graduation  of  anemometer,  238. — 
Complex  anemometers,  Leslie's  me- 
thod, 239.— Discussed,  241,  249. 
Plates. — Diagram  to  illustrate  com- 
parative experiments  with  gunpow- 
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der ;  walking,  and  by  an  anemome- 
ter, x.   214. —  View  of  a   whirling 
machine  for  finding  the  friction  of 
anemometers,  217. — Comparison  of 
governors  on  wand,  219. — Diagram 
showing  comparison  of  anemome- 
ters, 227,  228. — Diagram    illustra- 
tive    of     comparison    of    Biram's 
anemometers,    236.  —  Drawing  of 
Henaut's  anemometer,  238. 
Ventilation :     Ventilating    fan    at   the 
Hemingfield  Pit  of  the  Elsecar  Col- 
liery, by  J.  J.  Atkinson,  xi.  90. — Des- 
cription of  the  fan,  90. — Ditto  of  the 
engine,   92. — Experiments   with  fan, 
92. — Ditto  water-gauge,  93. — Econo- 
my of  fan  compared  with  ventilating 
furnaces,  94. — Effects  compared  with 
Struve's  and  Fabrey's  apparatus,  98. 
— Discussed,  xii.  27.  Pneumatic  Des- 
patch Co.'s  fan  superior,  28. 
Plates.  —  Elevation    of    the   fan    at 
Simonburn    Pit,   Elsecar   Colliery, 
xi.  90. — Plan  of  the  buildings  ditto, 
91. — Side  elevation  of  ditto,  92. 
Ventilation  :  Remarks  on  the  compara- 
tive efficiency  of  two  modes  of  ventil- 
ating the  Hibernia  Colliery  in  Prussia, 
by  J.  J.  Atkinson,  xii.  51. — Discussed, 
47. 

Plate. — Illustrative  diagram,  xii.  51. 
Ventilation  of  underground  boilers:  By 
W.  Armstrong  and  J.  Daglish,  xii.  79. 
— Experiments  made  at  the  George 
Pit,  Elemore  Colliery,  82.— Ditto  Ep- 
pleton,  Hetton,  and  Castle  Eden  Col- 
lieries, 83. — Discussed,  78,  xiii.  3. 
Plates. — Drawing  of  boiler  supplied 
entirely  with  intake  air,  xii.  79. — 
Ditto  supplied  with  intake  air  be- 
low the  bars,  and  boiler-house  ven- 
tilated with  return  air,  81. 
Ventilation:  Paradoxes  concerning;  by 
J.  J.  Atkinson  and  J.  Daglish,  xii.  93. 
— Several    cases   enumerated,    95. — 
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Practical  deductions,  138. — Conclud- 
ing remarks,  143. — Discussed,  xiii.  5, 
48. — Present  Springwell  airways,  48. 
— The  former  Springwell  airways,  49. 
Two  cases  brought  forward  by  E.  F. 
Boyd,  50.— Discussed,  104. 
Plates. — No.  1.  Drawing  illustrative 
of  1st  case,  xii.  95. — 2.    Ditto  2nd 
case,  100.— 3.  Ditto  3rd  case,  104.^ 
4.  Ditto  4th  case,  112.— 5.  Ditto  5th 
case,  116.— 6.  Ditto  6th  case,  121. 
—7.  Ditto  7th  case,  126.— 8.  Ditto 
8th  case,  128.— 9.  Ditto  9th  case, 
132.— 10.  Ditto  10th  case,  136.— 
Diagram    illustrative     of    present 
Springwell  airways,  xiii.  48. — Illus- 
tration of  E.  F.  Boyd's  cases,  50. 
Ventilation  :  Description  of  Guibal's  fan 
at  Elswick,  by  W.  Cochrane,  xiv.  73. 
— Experiments  with  different  descrip- 
tions  of   shutters,  77. — Table  of  re- 
sults, 78. 

Plates. — Section  and  elevation  of  the 
fan,  xiv.  74. — End  view  of  ditto,  74. 
Plan  of  ditto,  74. — Diagram  show- 
ing position  of  water-gauges,  79. 
Ventilation :    Some    experiments    with 
the  covered   ventilator  of  Guibal,  at 
the  Colliery  of  Crachet  and  Picquery, 
at  Frameries,  by  A.   L.   Steavenson, 
xvi.  11. — Table  of  work  done  at  dif- 
ferent speeds,  15. — Table  of  experi- 
ments, 16. — Comparison  and  summary 
of  experiments,  17. — Discussed,  6. 
Plates. — General  drawing  of  the  ven- 
tilator, xvi.  16. — Explanatory  dia- 
gram   of    results,    16. —  Diagrams 
taken   by  the    engine  at   different 
velocities,  16. 
Ventilation :    Comparison    of    Guibal's 
and  Lemielle's  systems  of  mechanical 
ventilators,  by  W.  C<  chrane,  xvi.  57. 
— Present   condition   of  the  ventila- 
tion  of   mines,   58. — Results  of  the 
Staveley  ventilator,  59. — Comparison 
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of  the  various  mechanical  ventilators, 
60. — Combes'  ventilator  with  curved 
wings,  62. — Ditto  plane  ditto,  62: — 
Motte's  ditto  with  screw,  62. — 
Paccpiet's  ditto  with  spiral,  62. — 
Lesoinne's  ditto  with  mill  wings,  62. 
— Fabrey's  ditto  with  wheel,  62. — 
Ventilation  with  pneumatic  wings  on 
Lemielle's  system,  64. — Calculation 
upon  the  Creusot  Ventilator,  65. — 
Alleged  inferiority  of  flat  winged  ven- 
tilators, 66.  —  First  improved  Le- 
niielle  erected  at  the  Douchy  Mine,  at 
Aniche,  72.—  Ditto  No'rd  du  bois  de 
Boussu,  73. — Ditto  Turenne  Pit,  at 
Denain,  79.  —  Advantages  obtained 
from  a  mechanical  point  of  view,  80. 
—Results,  83.— Discussed,  50. 
Plates.  —  Diagram  of  the  Lemielle 
ventilator  at  the  Nord  du  bois  de 
Boussu,  xvi.  57. 
Ventilation  :  A  new  application  of  the 
water-gauge  to,  by  J.  Daglish,  xvii. 
27. 

Plate. — Diagram  showing  the  reading 
of    the   water-gauges   at    Seaham, 
xvii.  28. 
Ventilation  of  mines,  xviii.  22. — Com- 
parative cost  of  furnace  and  mechani- 
cal, 102. 
Ventilation:  Lemielle  ventilator  at  Page 
Bank  Colliery,  by  A.  L.  Steavenson, 
xviii.  63. — Table  of  experiments,  69. — 
Discussed,  59,  99,  130,  and  xix.  2. 
Plates. — 7.  Elevation  of  the  Lemielle 
ventilator  at  Page  Bank. — 8.  Hori- 
zontal  section  of  ditto.  —  9.    Ver- 
tical section  of  ditto. — 10.  Ground 
plan  of  ditto. — 11.  Diagram  show- 
ing the  relative  capacities  of  the 
discharge  and  re-entries. — 12.  Dia- 
gram of  the  water-gauge  obtained  by 
different  speeds  of  ventilator. — 13. 
Diagram  showing  the  volumes  of 
air  obtained  at  different  speeds  of 
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ditto. — 14,  15.  Indicator  diagrams 
from  the  engine  working  the  venti- 
lator, xviii.  70. 
Ventilation :    Remarks   on   the   Guibal 
and  Waddle  ventilators  at  Pelton,  by 
D.  P.  Morison,  xviii.  99.— Table  No.  1. 
Experiments  with  GuibaFs  ventilator, 
100. — Table  No.  2.  Experiments  with 
Waddle's  ventilator,  101.— Table  No. 
3.  Showing  the  water-gauge  obtained 
by    diminishing  the  air-way   of   the 
Guibal  fan,  102.— Table  No.  4.  Com- 
parison between  the  cost  of  furnace 
and   mechanical    ventilation,    102. — 
Table  No.  5.  Experiments  with  Gui- 
bal ventilator  at  Pelton  Colliery,  104. 
Plates. — 16.  Waddle  ventilating  fan 
at  Pelton. — 17.  End  view  of  ditto, 
104,  xviii.  98. 
Ventilation  by   mechanical  means,  by 

A.  L.  Steavenson,  xviii.  133. 
Ventilation :    Remarks   on   the   Guibal 
and  Lemielle  system  of,  by  W.  Coch- 
rane,   xviii.    139.  —  Experiments    at 
Page  Bank  and  Pelton,  141. 
Plates — 37.  Diagram  illustrating  the 
useful  effect  of  the  Guibal  ventilator 
at  Pelton. — 38.   Diagram  illustrat- 
ing the  useful  effect  of  the  Lemielle 
ventilator    at    Page    Bank,   39.  — 
Diagram  illustrating  the  compara- 
tive  useful  effects   of  the   Guibal 
and  Lemielle  ventilators,  xviii.  148. 
Ventilation :  Abstracting  gas  from  the 
goaves  of  coal-mines,  by  Geo.  Fowler, 
xviii.  151. — Discussed,  151. 
Plates. — 1.  Portions  of  the  workings 
of  a  mine  worked  by  longwall. — 2. 
Plan  of  the  Lundhill  workings  at 
the   time   of  the    accident,    xviii. 
162. 
Ventilation :    Lloyd's    ventilating    fan, 
described  by  Mr.  S.  MacCarthy,  xix.  5. 
— Discussed,  6. — Ditto,  Cooke's,  17. — 
Discussed,  20. 


VICE-PRESIDENTS. 

Plates. — 1.  Elevation  of  fan. — 2.  Plan 
of  fan.— -3.  Section  of  elevation, 
xix.  8. 

Ventilation  :  Economical  advantages  of 
mechanical  ventilation,  by.  D.  P. 
Morison,  xix.  223. — Results  obtained 
by  furnace  ventilation,  224. — Results 
by  different  systems  of  mechanical 
ventilation,  225.  —  Struve,  225.  — 
Nixon,  Fabrey,  Lemielle  ,226. — Leto- 
ret,  Combes,  Lesoime,  Biram,  Wad- 
dle, Brunton,  Rammell,  227. — Guibal, 
228. — Experiments  with  Lemielle  and 
Guibal  ventilators,  229.— Table  No.  1. 
Experiments  on  different  systems  of 
ventilation,  230. — Table  No.  2.  Com- 
parative cost  of  different  systems  un- 
der similar  conditions,  231. —  Table 
No.  3.  Comparative  cost  of  different 
systems  under  similar  conditions,  232. 
—Discussed,  233. 

Plates. — 42.  Varieties  of  ventilators. 
—  43.  Nixon's  ventilator,  xix. 
224. 

Ventilation  in  South  Wales,  xxiii.  222. 

Ventilation  :  Mechanical  effects  of 
"blown  out"  shots  on,  by  Messrs. 
Hall  and  Clarke,  xxv.  239. 

Ventilation :  Patents  connected  with, 
Appendices,  vols.  xvii.  to  xxv.,  both 
inclusive. 

Ventilators  :  Hartz,  iii.  112. — Laurent, 
vi.  21.— Lemielle,  vi.  129, 134, 234,  xvi. 
30,  57. — By  Brunton,  Fabrey,  and 
Struve,  vi.  145. — Hopton,  vi.  153. — 
Hartop,  xi.  90. — Guibal,  xiv.  73,  xvi. 
11,  57. 
Verner,  A.,  elected  1861,  resigned  1867. 
Verner,  F.,  elected  graduate  March  7, 

1867 ;  resigned  1870. 
Verner,  J.  O.,  elected  graduate  Sept.  7, 

1867. 
Vice-Presidents :  One-fourth  to  retire  each 

year,  and  be  ineligible  for  re-election, 

iv.  262,  vii.  180. — Advisability  of  in- 
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VICKERS  AND  SMITH'S  FURNACE. 

creased  numbers  of,  discussed,  ix.  254. — 
Proposal  to  elect  nine,  xi.  209. — Pro- 
posal negatived,  225. — Not  to  hold  office 
more  than  three  years  consecutively, 
225.  —  Those  retiring  to  be  ex-ojf/a'o 
members  of  council,  xiv.  7. — Two  to 
be  mechanical  engineers,  xv.  293. 
Vickers  and  Smith's  furnace,  xviii.  53. 


VONDRACEK. 

Villepigue  perforator,  xx.  47,  65. — Draw- 
ing of,  Plate  30. 

Visits  to  works  of  interest  in  the  neigh- 
bourhood of  Newcastle,  suggested  by 
Mr.  A.  L.  Steavenson,  xxiv.  255. 

Vivian's  apparatus  for  testing  the  steam 
jet,  i.  42. — Experiments  with,  52. 

Vosdkacek,  V.,  elected  Aug.  1,  1874. 
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WADDING  TON. 
Waddingtow,   C.   T.,  elected   March  7. 

1867 ;  resigned  1869. 
Waddle's  ventilating  fan,  xix.  227. 
Waddle  and  Guibal  ventilators  at  Pelton, 

by  D.  P.  Morison,  xviii.  99. 
Wadham,  E.,  elected  Dec.  7,  1867. 
Wages  in  various    parts   of   the    Russian 

coal-tield,  xxiv.  6,  12. 
Wagon  ways;  first  cost  of,  for  haulage  pur- 
poses, and  of  driving  drifts  for  same, 

xvii.  (Appendix  1)  171. 
Wake,  H.  H.,  elected  Feb.  3,  1872. 
Waldo-Sibthorpe,  M.  R.,  elected  June 

6,  1874 ;  resigned  1876. 
Wales,  J.,  elected  1853,  resigned  1858.— 

Contributed  on  the  following  subjects  : 

Ventilation    of    coal-mines,    vi.    204. — 

Ventilation  and  mode  of  working  coal 

in  Northumberland  and  Durham,  vii.  9. 
Wales,  T.  E.,  elected  1855,  lion,  member 

1866. 
Wales,  New  South;  coal-field  of,  vi.  27. — 

Map  29. 
Wales,  South ;  pressure  of  pyrites  in  coal  of, 

x.  179. — Proposed  meeting  at,  xiv.  27, 37. 
Walker,  G.  B.,  elected  student  Dec.  2, 

1871. 
Walker,  G.  W.,  elected  Sept.  7,  1867. 
Walker,  J.,  elected  1854,  resigned  1862. 
Walker,  J.  S.,  elected  Dec.  4,  1869. 
Walker,  S.,  elected  student  Dec.  4,1875. 
Walker,  T.,  Jun.,  elected  1853,  resigned 

1862. 
Walker,  T.  F.,  elected  April  11,  1874. 
Walker,  W.,  elected  March  5,  1870. 
Walker  Colliery ;  issue  of  gas  at  Jane  Pit, 

i.  286,  287.— Boiler  explosion  at,  iv.  44. 

— Walker  Iron-works,  v.  168. 
Walker  Iron-works ;  experiments  on  me- 
chanical stoking  at,  xviii.  47. 


WATER. 

Walker's  detaching  hook,  xxiv.  35. 

Wallace,  H.,  elected  Nov.  2,  1872. 

Wallace,  J.,  elected  Sept,  13,  1873  :  re- 
signed 1876. — Contributed  on  the  follow- 
ing subjects: — On  the  combustion  of  » >al- 
gas  to  produce  heat,  xxiii.  49. — On  the 
Warsop  drill,  xxiii.  259. 

Wallau,  J.,  elected  Nov.  2, 1867;  resign- 
ed 1872. 

Waller,  W.,  elected  1866,  resigned  1874. 
— Contributed  on  the  following  sub- 
jects : — On  pumping  water,  xvi.  135, 
xxi.  123. — On  Steam-boilers,  xviii.  121. 
— Discussed,  xix.  9. — Second  paper  on 
steam  boilers,  xx.  49. — Third  paper,  xx. 
117. 

Wallsend ;  tension  of  gas  at  the  C  Pit,  i. 
282.— Coal-basin,  v.  136. 

Walton,  J.  C,  elected  student  Nov.  7, 
1874. 

Walton,  W.,  elected  Feb.  1,  1867. 

Wand,  B.  W.,  elected  Dec.  5,  1874. 

Ward,  H.,  elected  March  6,  1862. 

Ward,  J.,  elected  student  Nov.  6,  1872 ; 
resigned  1874. 

Wardale,  J.  D.,  elected  May  1,  1875. 

Wardell,  F.  N.,  elected  1864,  hon.  mem- 
ber 1868. 

Wardell,  S.  C,  elected  graduate  April 
1,  1865 ;  member  1874. 

Warden,  — .,  elected  1862,  resigned  1864. 

Ware,  W.  H.,  elected  1855,  resigned  1866. 

Waring's  coal-cutting  machine,  ii.  70. 

Warrington,  J.,  elected  Oct.  6,  1859. 

Warsop  rock  drill,  by  John  Wallace,  xxiii. 
259. 

Wash  or  Drift  through  the  Durham  coal- 
field, xiii.  69. 

Washington  Colliery ;  accident  at,  xvi.  127. 

Water :  Lifted  by  gas  in  a  state  of  ten- 
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WATER. 

sion,   ii.   16.— Use  of,  as  a   ventilating 
agent,  ii.  74. — Formula  for  flow  through 
pipes,  iii.  216,  217.— Action  of  Chaly- 
beate  in    mines,    iv.    271.  — Quantities 
tubbed  back  at  Seaton,  v.  126.— Depth 
of  rivers  and  harbours  in  the  Northern 
coal-field,  x.    65. — Action   of  beat    on, 
when  deprived  of  air,  xi.  41. — Spheroidal 
state   when    in  contact   with  hot   iron, 
43. — Remarkable  proportion  of,  xi.  43. 
Water:  Project  for  supplying  Newcastle, 
Gateshead,  &c,  with,  from  the  Northum- 
berland Lakes,  by  T.  J.  Bewick,  xxiv. 
85. — The    Lakes,   85.  —  Drainage   area, 
86. — Rain-fall,  87. — Population  of  New- 
castle, Gateshead,  &c.,  88.— Estimated 
capacity  of   the    Lakes,   88. — Approxi- 
mate estimated  cost,  90. — Discussed,  90. 
Plates. — 16.  Map  showing  Lakes  with 
proposed  enlargements. — 17.   Map  il- 
lustrating the  scheme,  xxiv.  94. 
Water  :  Supplying  Newcastle  and  district 
with,  from  Lake  Ullswater,  by  R.  S. 
Newall,  xxiv.  49.— Analysis  of  the  water, 
51.  — Probable   expense,   53.  —  Cost   of 
Lock  Katrine  Viaduct,  53. — Mr.  Bate- 
man's  estimate  for  pipes  per  mile,  53. — 
Discussed,  54. 

Plate  13. — Map  of  the  district  between 
Ullswater  and  Tynemouth,  xxiv.  70. 
Water  in  mines :  Constitution  and  action 
of  the   chalybeate  mine   water,  by   W. 
Armstrong,  Jun.,  iv.  271. — Section  of 
the  Wingate  coal-field,  271. — Analysis 
of  water  at  Wingate,  275. — Discussed, 
v.  21. 
Water-gauge :  Certain  improvemeuts   in, 
by  J.  Daglish,  xv.  103. — Discussed,  104. 
Plate. — Diagram  illustrating,  xv.  103. 
Water-gauge  :    Cylinder,    iv.    42.  —  Mag- 
netic, 42. — At  Seaton  Burn,  xi.  51. 
Water-gauge :  New  application  of,  by  J. 
Daglish,  xvii.  27. — Discussed,  29. 
Plate. — Diagram  illustrating,  xvii.  28. 
Water-works;  various,  xvi.  136. 


WH  ATE  LEY. 

Watkin,  W.  J.  L.,  elected  Aug.  7,  1862. 
Watney,  A.,  elected  1853,  resigned  1855. 
Watson,  H.,  elected  March  7,  1865. 
Watson,  J.,  donation  of  plans  belonging 
to  his  late  brother,  William,  xvii.  53. 

ON,  J.  T.  W.,  elected  1858,  n 
1866. 
Watson,  M.,  elected  graduate  March  7, 

1868;  member  1870. 
Watson,  W,  elected  1853,  died  1867  — 
Contributed   a   paper,    On   the   use   of 
cement  for  tubbing,  ix.  73. 
Wawn,   C.  A.,  elected- March   1,   1S73; 
resigned   1874.  — Contributed  a   paper, 
On  a  general  description  of  the  different 
systems  of  opening  bridges,  xxii.  61. 
Waynes  Merthyr  coal  j  experiments  on,  at 

Keyham,  xiv.  49. 
Wear  ;  description  of,  xii.  150. 
Weardale;    experiments    on    mechanical 
stoking,  xviii.  86. — Smoke  consumption, 
105. — Plan  of  short  furnace-bars,  106. 
— Diagrams  showing  smoke  equivalent, 
106. 
Webster,  R.  C,  elected  Sept.  6, 1855. 
Wteeks,  J.  G.,  elected  Feb.  4,  1865. 
Weights  and  measures  used  in  the  Northern 
coal-field,    by     W.    Green,    Jun.,    xix. 
177. 
Westmacott,  P.  G.  B.,  elected  June  2, 

1866 ;  on  council  from  1866  to  1867. 
Weston,  W-,  elected  Sept.  3,  1870. 
Weston  Coyney  Colliery;  pumping-engine 

at,  xv.  38. 
Westphalia ;  tubbing  at  Hibernia  Colliery, 

xi.  15. 
Wetheral;  strata  favourable  for  sinking, 

xiii.  88. 
Weym<  fth,  J.  P.,  elected  July  2, 1872 ; 

resigned  1874. 
Whalet,  J.,  elected  Feb.  1,  1873. 
Whalet,  T.,  elected  Aug.  2,  1866. 
Wharncliffe's  Silkstone  Collieries ;  trial  of 

perforator  at,  xx.  68. 
WnATELET,  W.  L.,  elected  Dec.  4,  187">. 
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WHEAL  CONCORD  MINES. 

Wheal  Concord  Mines;  successful  use  of 
Bastier's  chain-pump  at,  xv.  154. 

Wheels,  teeth  of;  by  Thomas  Roberts,  xxi. 
271. 

Whipple's  process  of  working  iron  in 
America,  iv.  136. 

Whitaker,  T.,  elected  June  6,  1868 ; 
died  1869. 

Whitaker  and  Denton's  safety  cage,  xix. 
(Appendix  1),  p.  10. 

Whitaker  and  Hall's  furnace,  xviii.  52. 

White,  H.,  elected  graduate  1866 ,-  mem- 
ber 1871. 

White,  J.  F.,  elected  student  July  2, 1872 ; 
member  1873. 

White,  J.  T.,  elected  Mar.  1,  1866 ;  re- 
signed 1873. 

White  and  Grant's  safety-cage,  iii.  29,  225; 
xix.  (Appendix  1),  p.  11. 

Whitehead,  James,  elected  Dec.  4, 
1875. 

Whitelaw,  A.,  elected  Mar.  5,  1870. 

Whitelaw,  J.,  elected  Feb.  5,  1870. 

Whiielaw,  T.,  elected  April  6,  1872. 

Whitelaw's  safety-cage,  xix.  (Appendix  1), 
p.  11. 

Whitten,  T.  S.,  elected  Dec.  5,  1874. 

Whitwell,  T..  elected  Sept.  5,  1868. 

Widdas,  C,  elected  Dec.  5,  1868. 

Wigan  Mechanics'  Institute;  application 
from,  for  copy  of  Transactions,  viii.  3. 

Wight,  R.,  elected  Oct.  11,  1873. 

Wigeam,  R.,  elected  Feb.  6,  1875. 

Wild,  H.  P.,  elected  Oct,  3,  1874. 

Wild,  J.  G.,  elected  graduate  Oct.  5, 1867 ; 
member  1873. 

Wilkinson,  G.  W.,  elected  May  4,  1872 ; 
resigned  1875. 

Wilkinson,  W.,  elected  March  1,  1873 ; 
resigned  1876. 

Williams,  E.,  elected  Sept.  2,  1865. 

Williams,  J.  J.,  elected  Nov.  2,  1872. — 
Contributed  a  paper,  On  the  mineral 
resources  of  Flintshire  and  Denbigh- 
shire, xxv.  81. 


WINNING  AT  MURTON. 

Williams,  J.  L.,  elected  Nov.  6,  1872; 
resigned  1876. 

Williams,  R.,  hon.  member  1858  to  1863. 

Williamson,  J.,  elected  Sept.  2,  1871. 

Williamson,  J.,  elected  Nov.  2,  1872. 

Williamson,  J.  E.,  elected  student  Nov. 
7,  1874. 

Willis,  E.,  elected  Sept.  5, 1868. 

Willis,  J.,  elected  March  5,  1857;  hon. 
member  1871 ;  on  council  1870  to  date. 

Wilmee,  F.  B.,  elected  June  6,  1856; 
resigned  1876. 

Wilson,  J.,  elected  July  2,  1872. 

Wilson,  J.  B.  elected  Nov.  5,  1852. 

Wilson,  J.  D.,  elected  student  Sept.  11, 
1875. 

Wilson,  J.  T.,  elected  student  Nov.  7, 
1874. 

Wilson,  J.  S.,  elected  Dec.  2,  1858. 

Wilson,  R.,  elected  April  3,  1856;  re- 
signed 1874. 

Wilson,  R.,  elected  Aug.  1,  1874. 

Wilson,  T.  H.,  elected  March  6,  1869. 

Wilson,  T.  M.,  elected  1864,  resigned  1866. 

Wilson,  W.  B.,  elected  graduate  Feb.  6, 
1869 ;  member  1873. 

Winding ;  patents  connected  with,  Appen- 
dices vols.  xvii.  to  xxv.,  both  inclusive. 

Winding-engine  at  Clifton  Hall,  xv.  19. 
(See  pumping-engine.) 

Winding-engines ;  counter-balancing  of, 
by  John  Daglish,  xx.  205. 

Winding-engines ;  counter -balancing  and 
expansion  applied  to,  by  John  Daglish, 
xxv.  201. 

Winding-engines  in  South  Wales,  xxiii. 
227,  228. 

Winding  water;  cost  of,  compared  with 
pumping,  xvii.  23,  24. 

Winlaton  Iron-works,  xv.  197. 

Winning  at  Murton,  by  Edward  Potter,  v. 
43.  —  Passing    quicksand,    56.  —  Strata 
sunk  through  in  Middle  Pit,  59. — Dis- 
cussed, 148. 
Plates. — 1.  Section  of  pits  and  machin- 
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WINNING  AND  WORKING, 
ery,  v.  43.-2.  Plan  of  ground  works, 
50. — 3.   Position   of   pumps  and   ma- 
chinery,  54  — Drawing   of   Potter's 
steam  crab,  56. — 4.  Section  showing 
mode  of  passing  through  quicksand, 
58. 
Winning  and  working  at  Cinder  Hill  Col- 
liery,  near   Nottingham,   by   C.    F.   S. 
Smith,  x.  149. 

Plates.— Plan  of  district,  x.  150.— Plan 
of  Cinder  Hill  Colliery,  153. 
Wixship,  J.  B.,  elected  Dec.  4,  1869. 
Winter,  T.  B.,  elected  Oct.  7,  1871. 
Wire  j  strength  of,  vii.  212.— When  heat- 
ed, 212. — When  spliced  and  mended  in 
various  ways,  213.— When  rolled  cold, 
viii.  14. 
Wire    tramways;     mode     of     conveying 
minerals,   by   E.   Bainbridge,   xx.   3. — 
Plant  employed,  5. — Results  of  experi- 
ments with  indicator,  9. — Summary  of 
results,   10. — Table   showing  power  re- 
quired to  work  four  different  systems  of 
conveying  minerals.  11.— First  cost  of 
plant,  12. — Cost  per  mile  of  tramways, 
13. — Cost  per  mile  of  plant,  13.— Cost 
per  day,  of  ten  hours,  14. — Comparison 
with    other    systems,    15. — Advantages, 
15. — Impracticable  underground,   16. — 
Discussed,  217. 

Plates.— 1.  System  applied  to  uneven 
country. — 2.  Experimental  line  at 
Brighton.  — 3.  Portable  engine. — 4. 
Iron  work  at  Brighton  winding  ter- 
minus.— 5.  End  view  of  Brighton  ter- 
minus.— 6.  General  arrangement  of  a 
terminus. — 7.  Vertical  tightening  and 
winding  gear.  —  8.  Vertical  double 
drums. — 9.  Plain  sheave  pulley  -frame. 
— 10.  Vertical  tightening  drums. — 11. 
Driving  and  tightening  apparatus. — 
12.  Timber  supporting  post.  —  13. 
Gas-pipe  portable  supporting  post.  - 
14.  Angle-iron  supporting  post. — 15. 
Telescopic  iron  supporting  post- -16. 


WOOD. 

Telescopic  wood  supporting  post. — 71. 
Box   and  hanger.— 18.    Box   used  at 
Brighton.— 19.  Box  head.— 20.  Hook 
for    carrying    sugar-cane.        21.    Ar- 
rangement of   pulleys   for   curves.— 
22.    Arrangement  of  pulleys  for  out 
and  inside  curves  at  Brighton.— 23. 
Curves  and  pulleys  at  Brighton. — 24 
Fixing  of  driving  gear,  xx.  16. 
With  am,  T.,  elected  1853,  resigned  1855. 
Witton  Park  Iron-works,  v.  169,  xiii.  116. 
Wolverhampton  ;  cost  of  pumping  at,  xvi. 

136. 
Wood,  C.   L.,  elected  1853;    on   council 

1870-71. 
Wood,  C.  S.,  elected  1862,  resigned  1864. 
Wood,  J.,  elected  April  2,  1863 ;  resigned 

1876. 
Wood,  Lindsay,  elected  Oct.  1, 1857;  mem- 
ber of  council  from  1863  to  1869;  vice- 
president  1869-72;  on  council  1872-74; 
president  1875  to  date.  —  Contributed 
a  paper,  On  Donisthorpe,  Firth,  and 
Ridley's  coal-cutting  machine,  xii.  63. — 
Improvements  in  safety-lamps,  xvii.  62. 
— Presidential  address.  xxv.  189. 
Wood,  Nicholas,  first  president  of  the 
Institute,  died  1866.— Presents  Thorp's 
diagrams  of  the  Yorkshire  coal-field,  v. 
226.— Memoir  of,  by  Thomas  Double- 
day,  xv.  49.  —  Contributed  on  the 
following  subjects:— An  inaugural  ad- 
dress, i.  13.— On  the  value  of  steam 
jet  compared  with  furnace  ventilation, 
71.— Safety-lamps,  301.— The  haulage 
of  coal  underground,  iii.  239,  v.  65. — 
Sinking  through  the  magnesian  lime- 
stone at  the  Seaham  and  Seaton  win- 
nings, v.  117.— The  explosion  at  Lund- 
hill,  v.  231.  —  Magnetic  ironstone  in 
Rosedale,  vii.  85. — Memoir  of  George 
and  Robert  Stephenson,  viii.  33. — The 
accident  at  Burradon,  85. —  Explosion  at 
Seaton  Burn,  86. — Memoir  of  Joseph 
Locke,   ix.   56. — Explosion   at   Hetton, 
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WOOD. 

93.— Memoir  of  T.  J.  Taylor,  237.— An 
inaugural  address  at  Birmingham,  x.  3. 

— The  upper  and  lower  coal-beds  of  the 
counties  of  Durham  and  Northumber- 
land, xi.  101.— The  Exhibition  of  1862, 
227.— Coal  mining,  xii.  119.— The  wash 
through  a  portion  of  the  coal-field  of 
Durham,  xiii.  69. 

Wood,  T.,  elected  Sept.  3,  1870. 

Wood,  W.,  elected  1853,  resigned  1856. 

Wood,  W.  H.,  elected  1856. 

Wood,  W.  O.,  elected  Nov.  7, 1863.— Con- 
tributed a  paper,  On  the  Longwall 
workings  at  East  Hetton  Colliery,  xxv. 
257. 

Wood  Memorial  Hall;  committee  appoint- 
ed to  consider  junction  with  the  Library 
of  the  Literary  and  Philosophical  Society, 
xix.  58. — Report  of  Committee,  72. — 
Report  of  furnishing  Committee,  xx. 
113. —  Statement  of  subscriptions  re- 
ceived and  expenditure,  114. 

Woodgate,  A.,  elected  Feb.  3,  1872. 

Woodhouse,  J.  T.,  elected  Dec.  13,  1852; 
vice-president  from  1861  to  1865,  and 
from  1867  to  1869;  appointed  to  give 
evidence  before  the  Durham  University 


WYOMING   VALLEY. 

Commission,  ix.  252. — Contributed  on 
the  following  subjects: — The  long-wall 
system  of  working  coal  in  Derby  and 
Nottingham,  x.  117.—  Opening  address 
at  the  Manchester  Meeting,  xiv.  107. 

Woolcock,  H.,  elected  Mar.  3,  1873. 

Working  coal ;  committee  appointed  to  re- 
port on  the  various  methods  of,  xix.  58. 

Working  coal ;  different  modes  of,  xii.  182, 
xviii.  24,  27. 

Working  coal  by  longwall,  by  George 
Fowler,  xix.  27. — Discussed,  37,  86. — 
.  Remarks  thereon,  by  Mr.  (now  Sir) 
George  Elliot,  37. 

Working  coal  in  South  Wales,  xxiii.  219. 

Working  and  breaking  down  coal;  Jones 
and  Bidder's  machine,  xix.  11. — Dis- 
cussed, 13,  96. 

Wright,  G.  H.,  elected  graduate  1861, 
resigned  1866. 

Weight,  G.  H.,  elected  July  2,  1872. 

Wiught,  J.  M.,  elected  Aug.  5,  1876. 

Wiughtson,  T.,  elected  Sept.  13,  1873. 

Wylam  Iron-works,  v.  167. 

Wynne,  T.,  elected  hon.  member  1853. 

Wyoming  Valley,  North  America;  collieries 
in,  xiii.  29,  30. 
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YABDLEY. 

Yakdley,  J.,  elected  Nov.  3,  1866;  died 
1870. 

Yorkshire ;  usual  mode  of  ventilation  prac- 
tised in,  vi.  205. — Coal-field  compared 
with  that  of  Newcastle,  viii.  189. 

Yorkshire  :  invitation  of  Midland  Institute 
to  hold  a  meeting  at,  accepted,  xxv.  3. — 
Proceedings  at  meeting,  11. 


YOUNG. 

Yoixg,  J.,  elected  July  2,  1872;  resigned 
1875 

YorxG,  Johx,  On  the  education  of  the 
mining  engineer,  xxi.  2-1. 

Young,  P.,  elected  Oct.  11,  1873. 

Young,  Rev.  Geo ;  on  Cleveland  iron- 
stone, v.  172. 
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